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Flood  Control  Surveys 

The  Cumberland  River  basin  has  officially  been  authorized  for  a  compre- 
hensive investigation  by  Acting  Secretary's  Memorandum  No,  13l5j  dated 
July  23s  1952»    The  Secretary's  representative  is  George  K.  Stephenson 
of  the  Southern  Station.     He-  tTill  maintain  headquarters  at  Nashville, 
Tenn... 

Estimates  for  195ii  have  been  submitted  to  the  Department  by  the  FS  and  SCS. 

Despite  the  severe  cut  in  1953  appropriations ,  both  agencies  are  basing 
their  estimates  for  '5ii  on  the  need  to  complete  going  surveys — on  some 
of  which  no  work  has  been  done  for  several  years — for  undertaking  several 
nev^r  surveys  in  which  strong  local  interest  has  been  manifest,  for  initiat- 
ing revievf  reports  on  certain  watersheds  on  v^rhich  action  programs  are  now 
under  way,  and  for  continuing  investigations  in  the  basins  of  the  A-Vj-R, 
New  England-New  York,  Columbia  and  Colorado. 

In  June  Frank  was  assigned  to  accompany  the  CIO  Committee  on  Regional 
Development  and.  Conservation  on  a  week's  trip  over  the  lower  portion  of  the 
i^dissouri  Basin.    Brandeberry  and  Gladwin  Young  also  participated,  together 
vdth  several  SCS  representatives  under  whose  direct  sponsorship  the  trip 
.was  taken.    The  group  inspected  damage  areas  in  the  lower  Missouri  and 
Kansas  River  flood  plains.;  (Some  remarkable  results  have  followed  the 
rehabilitation  work  undertaken  on  heavily  sanded  bottoms. ) They  visited  the 
Blue  River  Valley  and  discussed  with  local  people  the  serious  conflict  with 
the  Corps  of  Engineers'  authorized  Tuttle  Creek  Dam.    At  Lincoln  repre- 
sentatives of  the  BR  and  CE  described  the  Pick-Sloan  plan  and  SCS  repre- 
sentatives the  Salt-Yfahoo .Creeks  watershed  report.    The  Committee  next 
visited  the  Salt- "'"ahoo.  Little  Nemaha,  and  Little  Sioux  to  inspect  con- 
servation and  viratershed  improvem-ent  work.    The  CIO  group,  consisting  of 
Anthony  Wajme  Smith,  Chairman,  and  8  members  from  various  parts  of  the 
country,  displayed  a  quick  understanding  and  keen  interest  in  the  Jlissouri 
Basin  developments.    Their  questions  were  very  much  to  the  point,  and  they 
did  not  hestitste  to  express  their  views  in  favor  of  the  watershed  approach. 
They  repeatedly  emphasized  their  interest  in  shelterbelts  and  other  forestry 
activities  and  urged  that  these  be  given  full  consideration  in  the  plans 
for  developing  the  Basin's  watersheds. 

The  Boise  report  has  been  forwarded  to  the  Department.    The  Forest  Service 
has  concurred  in  the  Rio  Grande  and  Trinity-San  Jacinto  reports,  both  of 
Yfhich  have  gone  to  the  Department.     In  addition  the  Department  has  for- 
warded Missouri  Basin  Supplement  No.  1  report  to  Congress,     This  report 
includes:    Upper  South  Platte,  Five  Ivlile  Creek,  Osage,  Blue  and  Salt-Wahoo 
?j"atersheds. 
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Influences 

Increases  for  influences  research  in  F.  I.  195U  have  been  submitted  to  the 
Department.    Emphasis  is  on  western  vrater  problems  in  line  i-vith  the 
recommendations  of  o.  D.  98,  "Soil  and  water  Problems  and  Research  Needs 
of  the  West. " 

Ted  Colman  has  recently  sent  to  '.Tashington  a  draft  of  Chapter  X  of  his  book 
entitled  "Vegetation  Treatment  Regions  of  the  United  States"  for  review 
and  comment.    He  has  also  prepared  a  colored  map  shovdng  the  major  vege- 
tation treatment  regions  and  a  rating  of  their  soil-water  problems.  This 
■  map,    to  be  exhibited  at  the  annual  meeting  of  the  American  Geographic 
Association,  will  appear  in  his  book. 

General 

Follovdng  the  recommendations  of  the  Inter-Agency  Committee  on  International 
Water  Policy  (on  which  Cook  (Sec),  Frank  (FS),  and  Allison  (SCS)  are 
representatives),  the  U.  3.  delegation  to  the  United  Nations  presented  a 
resolution  specifically  recognizing  the  place  of  watershed  development 
and  m.anagement  as  an  integral  part  of  multipurpose  water  resource  planning 
and  action  throughout  the  ?rorld.     This  resolution  v/as  approved  by  the 
United  Nations  Economic  Council. 

Recently  off  the  press  is  the  five  volume  report  of  the  President's 
Materials  Policy  Commission,  Resources  for  Freedom.    Report  No,  9  in  Vol.  5 
is  headed  "Water  in  U.  3,  Industry."    V/hen  available,  it  should  prove 
worth  while  reading  for  the  background  material  it  contains.     (The  report  is 
scheduled  for  reprinting  as  a  House  Document  and  it  is  then  expected  to 
receive  wider  distribution. ) 

We  suggest  you  familiarize  yourselves  Y/ith  the  purposes  and  activities  of 
the  American  '.atershed  Council,  Inc.,  by  requesting  their  monthly  pamphlet 
entitled  "The  "/atershed"  from  David  J.  Cuy,  Exec.  Vice-President,  203 
Transportation  Building,  Vifashington,  D,  C, 

Dr.  '"'ilm  has  been  elected  Chairman  of  the  SAF  Watershed  Management  Division 
for  '52.     Hal  is  novf  on  an  extensive  tour  of  the  influences  stations  to 
bring  himself  up  to  date  on  research  problems  and  to  help  shsp.e  up  future 
research  plans.     He  has  prepared  a  paper  "The  Relation  of  Vegetation  to 
'.■•^ater  Yields  in  Semi-Arid  /ireas"  for  delivery  at  the  International  Grass- 
lands Conference  at  State  College,  Pennsylvania,  in  August. 
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QUARTERLY  REPORT,  APRIL  -  JUl^E  1952,  inclusive 


Forest  Influences  Division 
California  Forest  and  Range  Experiment  Station 

1.  General 

a*    Personnel*    C.  J.  Kraebel  returned  to  the  Station  June  9  after 
8  months  v;ibh  the  Ililitary  Geology  Branch,  USGS,  in  the  catacombs  of 
Washington.     The  work  in  which  he  participated  was  written  up  under  the 
title  '"The  Army's  Pet  Prophets",  by  Plartin  Sommers,  in  THE  SATURDAY 
EVENING  POST  for  Ilarch         191+5;  more  recent  inforination  is  taboo o 
Kraebel' s  first  job  upon  his  return  is  to  participate  with  representa- 
tives of  the  Regional  Office,  in  a  field  investigation  of  erosion 
associated  with  loggingo 

^*    195 -"5^  Season.     The  current  rain  season  has  Just  about 

drawn  to  a  close  viith  no  precipitation  occuxring  in  Tlay  and  0-03  inch 
in  Juneo    The  total  rainfall  at  Tanbark  Flat  for  the  period  October- 
June,,  inclusive;,  was  11.0^5^  inches,  which  is  11+9  percent  of  the  normal 
ot  inches  as  of  July  1»    Total  a^verage  rainfall  for  the  whole 

Experimental  Forest  was  14.2*21  inches* 

Clfeatic  and  hydrologic  data  indicate  1951-52  to  be  a  good 
water  produ'-'tion  year,  especially  Vv'elcome  after  U  years  of  drought. 
It  has  been  very  similar  to  193^-37  which  v/as  a  year  of  above  normal 
rainfaHl    well  distributed  throughout  the  rain  season.    Both  1936-37 
and  1951-52  followed  dry  periods.    The  2  years  are  compared  in  the 
following  table  based  upon  climatic  records  at  Tanbark  Flat  and  stream- 
flow  from  the  entire  San  Dimas  Forests 


Yeari/ 

« 
• 

Rain 

• 
• 

f9,ll  : 

Temperature  : 
; Departure: 
Sea son; from  mean: 

Evapor 

at  ion--      :  Streamflcw 

: Inches  i 

Season; 

Depa"c---.ure :  Sea  s  ons  Departure 

TermS/ 

mean 

27.1 

52.5 

30.8 

i+.o 

1951-52 

1+0.5 

11+9 

50.5  -2^5 

27.3 

-3c  5      l+/6o5  +2.5 

1936-37 

1+3.8 
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50.7  -lc8 

28.1+ 

-2.i+      ~  7.5  +3.5 

1/   October-May  inclusive. 

2/   Rainfall  23  years,  temperature  17  years,  evaporation  I6  years 

streamflow  18  years. 
3/   Weather  Bureau  pan. 
2/  Estimated. 


Rainfall  both  years  was  well  in  excess  of  the  term  mean  and  was 
produced  in  23  storms  in  1936-37  and  in  20  storms  in  1951-52*    Over  half 
of  the  precipitation  in  both  years  came  in  storms  of  over  2  inches  in 
size,  and  there  was  a  less  than  ordinary  number  of  small  storms.  Snow 
was  prevalent  at  elevations  above  i4.,000  feet  on  the  San  Dimas  Forest 
both  years  and  reached  a  depth  of  U  feet  at  times.    A  dense  snow  pack 
was  formed  early  in  January  of  1937  which  persisted  into  March,  owing 
to  the  very  low  temperatures  prevailing  in  December  and  January*  Snow 
was  not  quite  so  well  consolidated  in  1952*    The  moderate  rainfall  rates 
experienced  were  comparable  in  both  years.    The  maximum  hourly  intensity 
was  0.6^  inch  in  I936  and  O063  inch  in  1952,    In  1936-37  there  were  five 
storms  having  &.  maximum  rain  rate  of  0^35  inoh  p©r  hour  or  more  and  of 
these  only  tv/o  with  a  rate  more  than  0*50  inch  per  hour.     In  1951-52 
there  were  seven  storms  in  the  over  0»35  inch  per  hour  group  and  of  these 
three  had  rates  of  0»50  inch  per  hour  or  more. 

Average  temperatures  were  generally  below  the  17-y6ar  mean  during 
both  years.     There  was  considerable  cold  in  December,  but  the  great 
departure  from  the  mean,  amounting  to  -10.7  degrees  in  January  1937* 
could  hardly  be  matched  by  the  departure  of  -3»9  degrees  in  January  1952* 
March  and  April  of  1952  vjere  much  colder  than  in  1937*    The  prevalence  of 
low  temperatures  in  1951*52  is  reflected  in  the  considerable  evaporation 
departure  of  -3o5  inches,  a  fact  which  should  have  a  favorfible  effect  on 
water  production. 

Streamflow  has  been  good«    The  only  high  storm  flows,  which  were 
not  excessive,  occurred  during  the  7- inch  January  storm.  Subsequent 
flov7S  were  remarkably  clear  and  are  persisting  at  the  present  time  from 
all  Experimental  Forest  watersheds  excepting  the  three  small  watersheds 
in  Fern  Canyon.    Streamflow  for  1951-52,  estimated  from  current  records, 
will  be  about  6«5  inches  depth  for  the  entire  Experimental  Forest.  It 
will  be  interesting  to  know  how  this  estimate  holds  up,  since  it  compares 
well  with  the  7»5  inches  of  yield  in  1936-37* 

2.    Manuscripts  in  Preparation 

a*     "Control  of  Evaporation  from  Rain  Gages  by  Oil"  by  Hamilton  and 
Andrews.     This  short  peper  has  been  vwitten  in  first  draft,  and  illus- 
trations are  being  pr-e pared. 

b.    A  work  ou-jline  for  a  paper  entitled  "Additional  Information  on 
the  Calibration  and  Installation  of  Fiberglas  Soil-Moisture  Units"  by 
J,  S.  Horton  has  been  prepared  and  reviewed  by  the  San  Dimas  Experimental 
Forest  staff.    This  paper  will  include  the  latest  refinements  of  cali- 
bration technique  and  will  elaborate  on  the  installation  methods  developed 
during  the  past  winter.    The  information  will  probably  be  published  as  a 
revision  of  the  "Manual  of  Instructions  for  Use  of  the  Fiberglas  Soil- 
Moisture  Instrument"  by  E.  A.  Colman,  which  appeared  as  a  C«F»&R.E. S. 
publication  in  October  1947  and  was  revised  in  April  1950« 


c.    The  manuscript  "DeYelopment  of  Vegetation  after  Fire  in  the 
Chamise  Chaparral  of  Southern  California"  is  still  in  process  of  review. 
Some  of  the  sample  plots  were  revisited  to  bring  the  succession  data  up- 
to-date. 

d«    Ashby  and  Hellmers  completed  the  manuscript  of  "Germination  of 
Grasses  at  Several  Alternations  of  Temperature," 

e«    Results  of  plot  studies  at  the  San  Joaquin  Experimental  Range 
to  determine  effects  of  grazing  on  vegetation,  soil,  and  water  in  a 
central  California  foothill  grass  type  were  reviewed  by  Talbot  and  Rowe 
to  consider  publication  of  this  material o    A  v;ork  outline  of  the  hydro- 
logic  phases  of  the  study  was  completed  by  Rowe  and  submitted  to  the 
Division  of  Range  Research  for  expansion  to  include  results  of  the 
vegetation  phases  of  the  study, 

f»    "Growth  and  Development  of  Chaparral  Species  under  Controlled 
Temperature  and  Photoperiod"  by  V',  C,  Ashby  was  written  and  presented 
at  the  meeting  of  the  Pacific  Division  of  the  American  Association  for 
the  Advancement  of  Science,  Corvallis,  Oregon. 

g,     "The  Nutritional  Status  of  Three  Residual  Soils  of  the  San 
Gabriel  Mountains,  California"  by  Henry  Hellmers,    This  paper  likewise 
was  written  and  presented  at  the  A.A.A.S.  meeting.    Comments  concerning 
both  Ashby' s  and  Hellmer' s  papers  were  received  and  will  be  valuable  in 
the  preparation  of  the  material  for  later  publication. 

3«    Current  Research 

a*    Streamf lov/f    Volumetric  checks  were  made  recently  of  flows  as 
measured  thi'ough  several  ^O-degree  weirs  at  streamgaging  stations  on 
the  San  Diiiias  Forest.    At  stages  varying  from  .288  to  %l\B6  foot  (.12 
to  .^2  cf^s.)  the  maximum  observed  error  was  ^007  c.f.s.  or  1.7  per- 
cent based  upon  the  volumetric  measurements. 

b.    Lysimeters.     The  heavy  rains  of  the  past  winter  added  sufficient 
moisture  to  the  confined  lysimeters  to  produce  a  perched  water  table  in 
all  the  planted  tanlcs.    The  confined  lysimeter  maintained  without  vege- 
tation had  insufficient  penetration  of  moisture  into  the  soil  to  saturate 
the  deeper  soil  layers.    Seepage  occurred  from  all  the  planted  tanks  ex- 
cept two  planted  to  chamise  and  one  planted  to  pine.     In  these  tanks 
surface  runoff  was  somewhat  higher,  thus  reducing  the  amount  of  water 
entering  the  soil.    The  presence  of  a  v;ater  table  has  not  damaged  the 
vegetation,  as  all  species  look  healthy  and  are  growing  vigorously. 

Fiberglas  soil-moisture  units  are  now  installed  in  six  confined 
and  txvo  unconfined  lysimeters,  including  the  1946  installations.  Seventy- 
five  additional  units  needed  to  complete  the  plamed  installation  in  both 
the  confined  and  unconfined  lysimeters  have  been  calibrated  and  will  be 
placed  in  the  soil  in  the  near  future. 
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In  order  to  check  the  calibration  of  the  fiber glas  units,  three 
series  of  soil  moisture  samples  have  been  taken  in  all  lysimeters  with 
units  installed. 

^»    ^'^ater  Utilization.    In  connection  with  the  study  of  the  influences 
of  pine,  brush,  and  grass  cover  on  the  disposition  of  precipitation,  field 
installation  of  fiberglas  soil-moisture  units  has  been  started  in  the  plots 
at  Tanbark  Flat.     Txvo  stacks  of  units  have  been  placed  in  the  ground. 
Units  for  four  other  stacks  are  ready  for  installation.    All  the  units  for 
the  remaining  six  stacks  have  been  calibrated. 

The  establishment  of  a  grass  cover  has  been  successful  on  the 
four  Tanbark  plots  cleared  of  brush  and  sown  to  grass  last  spring.  The 
clearing  was  accomplished  by  cutting;  these  plots  were  not  burned.  The 
vegetation  density  on  June  l6  v;as  about  65  percent  of  which  over  half 
was  sown  annual  ryegrass  (Lolium  multiflorum) .     The  open  areas  were 
open  areas  were  covered  by  litter  or  duff  v;hich  had  been  left  after  the 
clearing  operation.     If  more  of  this  litter  had  been  removed  an  even 
denser  stand  would  probably  have  developed.    Additional  opening  of  the 
cover  was  brought  about  by  spraying  the  sprouting  stumps  and  the  large 
perennial  herbs  such  as  wild  cucumber  (Echinooystis  macro carpa)  with 
2xii4j5-.T»    More  than  half  of  the  stumps  and  almost  all  of  the  wild 
cucumber  succumbed  to  this  spray. 

d.    Ecological  Studies.    During  the  period  1937  to  19h5$  phenological 
data  on  shoot  and  leaf  growth  and  flowering  response  were  collected  from 
a  series  of  plots  from  1,500  to  5*300  feet  in  altitude  on  the  San  Dimas 
Experimental  Forest.    I'lany  of  these  plots  were  located  near  climatic 
stations  where  records  of  temperature,  humidity,  and  rainfall  would  be 
available.    Analysis  of  these  data  was  started  recently,  as  this  in- 
formation is  needed  in  connection  with  growth  studies  undertaken  at  the 
California  Institute  of  Technology  (Refer  to  Plant  Physiology).     In  the 
Cal  Tech  studies  different  species  are  grown  under  temperature  oont^oHed 
conditions  and  more  information  is  needed  on  the  responses  of  . the  native 
vegetation  to  temperature  and  other  factors.  --''^ 

■\' 

®*    Soil  Moisture  Instrument.     In  order  to  convert  the  ohms  resistance 
reading,  obtained  by  a  fiberglas  unit,  to  soil  moisture  percent,  it  is 
necessary  to  correct  for  temperature,    lie  have  found  that  an  alignifient 
chart  is  the  most  efficient  way  of  making  this  correction  and  we  have 
designed  a  new  chart  which  is  easier  to  read  and  therefore  more  rapid 
and  accurate  than  any  other  method  so  far  tested. 


f.    Plant  rhysiologyt 


(1)  Nutrition  Studies #    Greenhouse  tests  were  continued  of  the 
growth  of  native  plants  in  soils  derived  from  the  three  principal  parent 
materials  (Wilson  diorite,  Lowe  granodiorite,  and  anorthosite)  in  the 
Los  Angeles  River  watershed.    Ceanothus  crassifolius  has  been  harvested. 
Statistical  analysis  of  the  data  shov.-ed  a  significant  increase  in  growth 
with  nitrogen  on  the  Wilson  diorite  and  Lowe  granodiorite.    The  addition 
of  phosphorus  resulted  in  a  significant  response  in  growth  of  plants  on 
the  Lowe  granodiorite. 

The  native  vegetation  on  the  field  plots  to  which  nitrogen 

and  phosphorus  were  applied  singly  and  in  combination  in  1950  on 

those  to  which  three  levels  of  nitrogen  were  applied  in  195^  sampled. 
The  data  are  currently  being  statistically  analyzed. 

A  study  of  the  macro-element  deficiency  symptoms  of  native 
chaparral  woody  plants  was  started  at  the  Orlando  Greenhouse  of  the 
California  Institute  of  Technology.     This  study  has  for  its  objective 
the  determination  of  any  color  or  morphological  characteristics  that 
develop  in  Pinus  coulteri,  Pseudotsuga  macrocarpa,  Ceanothus  crassifolius, 
Adeno stoma  fasciculatuia,  Rhus  ovata,  and  Ar otostaphylos  glandulosa  as  a 
result  of  nitrogen,  phosphorus,  potassium,  calcium,  or  sulfur  deficiency, 

(2)  Transpiration.    A  study  has  been  undertaken  to  determine 
the  effect  of  the  previous  temperature  history  of  plants  on  rates  of 
transpiration  at  several  temperatures.    Ceanothus  eras sif olius  was 
selected  as  the  test  plant  because  (l)  it  is  a  species  native  to  the 
local  chaparral  areas,  and  (2)  the  growth  study  has  shown  it  to  be 
capable  of  producing  a  fairly  uniform  plant  under  a  wide  range  of 
temperatures.    Aside  from  the  direct  results  obtained,  this  study  should 
also  yield  information  that  can  be  used  to  evaluate  some  of  the  large 
mass  of  literature  in  the  field  of  transpiration. 

(3)  Growth  Studies.    Harvesting  has  been  completed  for  several 
species  being  grown  under  eight  conditions  of  controlled  temperature  in 
the  Earhart  Plant  Research  Laboratory  at  the  California  Institute  of 
Technology  (Quarterly  Report,  October-December,  1951 )•    These  plants  in- 
clude:   Native  or  resident  in  the  Los  Angeles  River  watershed- -Br omus 
rigidus,  Melica  imperfecta,  Rhus  laurina,  Rlius  ovata ;  non-native- -Bromus 
stamineus,  Ehrharta  calyoina,  Phalaris  tuberosa  var.  stenoptera,  and 
Cytisug  canariensis.     Tests  are  being  continued  with  the  non- native 
sp^ci©iS|  Baccharis  pilularis  ssp.  typica,  Brassica  nigra,  Dodonaea 
visopga  var.  angustifolia,  Lolium  multiflorum,  and  the  native,  Pinus 
coultey4i     The  growth  responses  of  species  found  in  the  chaparral  zone 
of  the  Los  Angeles  River  watershed  under  the  several  temperature 
conditions,  together  with  field  data  on  their  growth  during  the  several 
seasons  of  the  year,  are  used  to  evaluate  the  temperature  adaptability 
required  of  non-native  species  recomended  for  erosion  control  plantings. 
Exotic  species  found  adaptable  v;ill  be  tested  further  for  drought  resistance 
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and  other  characteristics  in  the  San  Dimas  lysimeters  and  in  field  plots. 
Our  endeavors  to  secure  seed  of  exotic  species  for  testing  have  been  much 
aided  through  the  efforts  of  Dr»  P»       V7ent.    He  made  several  personal 
contacts  with  workers  in  Mediterranean  areas  while  at  and  enroute  to  the 
international  desert  conference  held  this  spring  in  Israel.     Several  of 
these  workers  are  forwarding  seed. 

A  work  plan  was  prepared  and  activated  for  the  selection  of 
hybrid  ceanothus  plants  for  use  in  the  grov^;th  studies.    The  following 
hybrid  seed  was  furnished  by  Dr.  Nobs  of  the  Carnegie  Institute  of 
Washington  at  Stanford  University.    F^^  Ceanothus  gloriosus  X  C_»  ouneatus, 
^2  — •  £i2£iil£H£  ^  £•  cuneatus j       £•  gloriosus  X  C.  verrucosuse 
Characteristics  of  a  highly  desirable  plant  v^ould^inolude  a  prostrate 
form  and  the  capacity  for  good  growth  under  southern  Cal  if ornia  environ- 
mental conditions. 

S«    Kings  River  Branch.    Rainfall  on  the  Big  Creek  watersheds  totaled 
7»87  inches  in  March  and  3*39  inches  in  April.    No  rain  was  recorded  in 
May  or  June.     The  total  rainfall  for  1951-52  to  June  1  was  3U«80  inches 
or  about  li+O  percent  of  the  average.     There  were  no  high  rainfall  rates 
nor  runoff  peaks  during  April  and  May.     The  watersheds  were  covered  with 
a  heavy  stand  of  grass  in  iipril  and  it  appeared  that  very  few  shrubs  and 
trees  had  been  severely  damaged  by  the  burn  of  July  1951* 

Preliminary  streamflow  data  for  the  1951-52  season  from  Big  Creek 
watershed  No.  U  (21  acres  area)  showed  a  yield  of  8.63  acre  feet  for  the 
period  October-April,  inclusive.    This  amounts  to  i+^Sij.  surface  inches  or 
13*9  percent  of  the  seasonal  rainfall  of  3U«79  inches. 

In  the  following  table  monthly  amounts  of  rainfall  and  streamflow 
are  presented  for  I95I-52  and  for  1936-3?. 

Big  Creek  Watershed  No.  h  ' 


:  Rainfall  :  Streamflow  yield 

Month      ;      1936-37     t  1951-52      :  1936-37      :  1951-52 

-  -  «  -  Inches  ----  Acre  feet  -  -  -  - 


October 

1.03 

1.30 

0.01 

0 

November 

0 

2.89 

0.10 

0.01 

December 

8*95 

9.26 

O.i+0 

0.33 

J  anuary 

U.05 

8.19 

0.U5 

1.56 

February 

10.12 

1.87 

3.13 

0.73 

March 

6,21 

7.87 

2.98 

3.77 

April 

1.58 

3.39 

2.U0 

2.25 

Total 

31.94 

3U.79 

9.U7 

6.63 

The  hydrologic  year  193^57  was  the  first  one  of  record  for  this 
v/atershed  and  at  that  tine  the  area  had  not  been  subjected  to  the  major 
flood  of  December  1937«    Total  rainfall  in  1936-37  was  about  the  same  as 
in  I9SI-52,  but  a  greater  portion  of  it  occurred  during  the  fall  in  1951 
than  in  1936  and  the  distribution  pattern  in  January  and  February  of  the 
two  seasons  was  reversed.    Streamf lev-'  did  not  start  until  November  of 
1951*  whereas  it  was  occurring  in  October  of  1936«    The  flow  from  the 
watershed  at  the  present  time  is  about  the  same  as  it  was  in  1937*  and 
it  vdll  be  of  much  interest  to  determine  whether  or  not  streamflow  will 
persist  through  the  summer  months  as  it  did  at  that  time, 

k»    Meetings  Attended 

April  28  and  29 »    This  year's  Station-Region  5  Annual  Investigative 
meeting  v^as  attended  by  Sinclair,  Rov;e,  and  Gleason  from  the  Influences 
Division,    The  first  day  of  the  meeting  was  devoted  to  the  subject  of 
Brushland  Improvement.    As  part  of  the  discussion  of  factors  affecting 
the  selection  of  areas  for  brushland  improvement  Howe  explained  the 
hydrologic  aspects  and  application  of  vegetative- soils  data,  Sinclair 
talked  on  runoff  and  water  yield  relations,  and  Gleason  discussed  the 
factor  of  steepness  of  slope. 

May  12.    Sinclair  attended  a  meeting  of  the  Conservation  Association 
of  Southern  California  held  at  Los  Angeles.    A  statement  of  proposed 
principles  of  wild  land  management  in  southern  California  was  presented 
by  William  V.  Mendenhall,  chairman  of  a  committee  that  had  previously 
been  designated  for  this  purpose.    The  statement  was  submitted  to  the 
Association  membership  for  consideration. 

May  16.    Howe  took  part  in  a  panel  discussion  of  brush  conversion 
by  burning  and  other  methods  at  the  May  meeting  of  the  Southern 
California  Section,  Society  of  American  Foresters,    Chairman  Hamilton 
turned  the  gavel  over  to  Chairman-elect  Eellmers. 

May  26-30>    Sinclair,  Hamilton,  Horton,  and  Rov;e  attended  the  Work- 
man Creek  Watershed  Conference  conducted  by  the  Southwestern  Forest  and 
Range  Experiment  Station  at  the  Sierra  Ancha  Experimental  Forest  head- 
quarters.   Purpose  of  the  meeting  was  to  review  the  l/orkman  Creek  cali- 
bration data  and  analyze  the  Station' s  proposals  for  experimental  treat- 
ment of  the  watersheds.    Following  the  conference,  Fletcher  and  Rich 
showed  the  San  Dimas  group  and  several  who  had  attended  the  meeting, 
other  phases  of  Forest  Influences  research  being  carried  on  in  the  Sierra 
Ancha  area* 

June  9*    Sinclair  attended  a  meeting  of  the  Conservation  Committee  of 
the  Los  Angeles  Chamber  of  Commerce  held  at  Los  Angeles.    A  favorable 
report  on  the  Committee's  field  trip  to  the  San  Dimas  Experimental  Forest 
on  May  20,  was  given  by  E,  H.  Walters,  General  Manager  of  the  Covina 
Irrigating  Company  and  chairman  of  the  group's  watershed  management 
subcommittee^ 


7- 


June  l6-'20«    Hellmers  and  Ashty  each  presented  a  paper  (Refer  to 
Manuscripts  in  Preparation)  orally  at  the  meetings  of  the  Pacific 
Division  of  the  American  Association  for  the  Advancement  of  Science 
held  at  Corvallis,  Oregon. 

5.    Field  Trips 

Ashby  Visits  Southwest*    Ashby  spent  most  of  the  month  of  April  on 
leave  in  Arizona,  New  Mexico,  and  Texas.    He  was  able  to  make  contacts 
at  the  Southwestern  Forest  and  Range  Experiment  Station,  Soil  Conservation 
Service,  Boyce  Thompson  Southwestern  Arboretum,  and  with  several  in- 
terested people  from  whom  he  obtained  seed  and  information  for  use  in  the 
program  of  plant  introduction  for  erosion  control  in  the  Los  Angeles  River 
watershed© 

Cleveland  National  Forest  Tour.    Ashby,  Hamilton,  Hellmers,  Horton, 
RowOj  and  Sinclair  of  the  San  Dimas  staff,  and  Juhren  of  the  Angeles 
Forest  Flood  Control  Project,  visited  the  Palomar  and  Descanso  Districts 
of  the  Cleveland  National  Forest  guided  by  Supervisor  Pyles  and  Rangers 
James  and  Brittonc    Regional  Engineer  Byrne  accompanied  the  group  the 
first  day.    Principal  objectives  of  the  trip  v;ere  to  observe  an  area  of 
extremely  old  chaparral  on  the  slopes  of  Agua  Tibia  Mountain,  the  out- 
standing road-slope  stabilization  work  on  Palomar  Mountain  highway  done 
by  San  Diego  County  under  Juhren' s  direction  several  years  ago,  the  San 
Diego  County  fire  break  being  developed  on  the  westerly  slopes  of  the 
Cuyamaca  Mountains,  and  a  demonstration  of  brushland  improvement  (con- 
version to  grass)  being  conducted  by  State  and  County  agencies  and  the 
Cleveland  Forost  on  a  ohamise-oovered  area  east  of  iJl  Capitan  Reservoir. 

6«  Cooperation 

^*    University  of  California-Station  Hydrologic  Committee.    In  response 
to  an  invitation  from  Prof-.  Veihmeyer,  Director  Hyckoff,  Talbot,  Sinclair, 
and  Rowe  met  on  April  22  v/ith  Veihmeyer,  Burgy,  and  Sparks  from  the 
University  at  Davis.    The  purpose  of  the  meeting  was  to  discuss  possi- 
bilities of  joint  hydrologic  studies  at  the  University's  new  experimental 
range  near  Hopland,  California.    Two  watershed  areas  at  this  range  have 
been  set  aside  by  the  University  for  hydrologic  research.    On  April  23 
the  group,  excepting  Prof.  Veihmeyer,  visited  the  range  to  examine  these 
watershed  areas  at  first  hand. 

The  watersheds  selected  for  the  study  have  been  grazed  by  sheep 
and  cattle  since  the  late  sixties.    A  moderately  dense  to  sparse  oak- 
woodland  vegetation  is  found  along  the  stream  in  the  higher  portions  of 
the  drainage  and  on  the  northerly  exposures,    Except  for  a  few  small 
patches  of  ohamise  the  remainder  of  the  area  is  grassland  with  scattered 
oak.    The  soils  are  relatively  stable,  slopes  are  generaly  moderate  to 
steep  with  elevations  ranging  from  about  700  to  I3CO  feet  above  sea  level. 
Annual  rainfall  is  believed  to  average  about  35  inches. 


The  smaller  of  the  tv/o  watersheds  is  about  55  acres  in  area  and 
drains  to  the  east;  the  larger  watershed,  about  l60  acres  in  area,  drains 
to  the  southvest.    Neither  watershed  appears  particularly  well  suited  to 
studies  of  the  effects  of  burning,  or  conversion  to  grass,  upon  surface 
runoff  and  erosion*     They  may,  however,  offer  an  opportunity  to  study 
effects  of  different  intensities  of  grazing,  or  thinning  or  removal  of 
the  woodland  vegetation,  upon  v;ater  yield.     This  would  call  for  rather 
detailed  experimentation  and  calibration  of  the  watersheds  and  sub- 
drainage  prior  to  treatment. 

On  June  11  Sinclair  met  with  Veihmeyer,  Burgy,  and  Sparks  at 
Davis  for  further  discussion  of  plans  and  instrumentation.    The  University 
group  proposes  to  install  several  rain  gages  and  streamgaging  stations  on 
the  watersheds  at  the  Hopland  range  before  next  winter.     Instruments  from 
the  Station  ^'ill  be  provided  for  this  purpose. 

b»    Bureau  of  declamation.    Plans  and  a  rating  table  for  a  San  Dimas 
flume  two  feet  in  width  were  submitted  to  the  Bureau' s  office  at  Fresno 
in  response  to  a  request  from  C.  C.  Green.    Mr.  Green  reports  that  five 
flumes  are  to  be  installed  to  measure  influent  seepage  from  ground-water 
along  an  artificial  channel  built  as  a  wasteway  from  the  Delta-Ilendota 
Canal*    The  San  Dimas  flume  was  selected  for  this  use  because  the  flows 
carry  considerable  silt. 

c,  Conservation  Association  of  Southern  California.  Sinclair 
served  on  a  committee  under  the  chairmanship  of  VJ,  V.  Ilendenhall  in 
drafting  a  statement  of  principles  for  the  management  of  wildlands  in 
southern  California.    The  statement  was  presented  by  Ilendenhall  at  a 
meeting  of  the  Association  on  May  12. 

d,  U.  S.  Forest  Service-Army  Infiltration  Project,  Vicksburg,  Miss> 
Hov^ard  Lull  visited  the  San  Dimas  Branch  to  reviev;  the  Station's  infil- 
tration  and  soil  moisture  studies  with  Horton  and  Rowe.    Pertinent  data 
were  made  available  to  Lull  for  use  in  connection  vdth  the  Vicksburg 
project. 

e,  Mendocino  County  Vegetation-Soils  Survey.    Prof.  Earl  Storie  of 
the  Soils  Department,  University  of  California,  spent  I^y  19  with  Rowe 
discussing  the  application  of  vegetation-soils  data  in  v^atershed  manage- 
ment.   The  data  considered  was  collected  by  the  Station-State  Cooperative 
Vegetation-Soils  Survey  of  riendocino  County  and  will  be  included  in  a 
forthcoming  report  of  this  work.    Later,  Rowe  drafted  proposed  sections 
for  this  report  concerning  the  hydrologic  significance  of  the  vegetation- 
soils  data. 
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f.    Stanford  University.     "Small  Scale  Topographic  Effects  on  Pre- 
cipitation  Uistribution  in  San  Dimas  Experimental  Forest,  California," 
is  the  title  of  a  thesis  submitted  by  Joseph  I,  Burns  to  the  Department 
of  Civil  iingineering  of  Stanford  University.    Using  San  Dimas  basic  rain- 
fall data  I'Ir.  Burns  defined  five  topographic  parameters  that  influence 
rainfall  distribution  within  the  Forest  area  and  correlated  them  with 
mean  annual  precipitation  by  the  method  of  multiple  coaxial  correlation. 

S»    Division  of  Water  Resources,  State  of  California.    San  Dimas 
basic  precipitation  data  have  been  made  available  to  the  Division  in 
connection  with  a  study  on  the  effects  of  cloud  seeding.    Analysis  of 
the  data  will  be  made  by  the  Statistical  Laboratory  of  the  University 
of  California  under  the  direction  of  Dr.  Jerzy  Neyman. 

h.  University  of  California,  Department  of  A?!;ricultureo    The  summer 
practr'.ce  and  observa  bion  course  in  entomology  is  being  conducted  this 
year  at  the  Ia>^l:ark  71at  headquarters  of  the  San  Dimas  Experimental 
Foresto    A  ola3s  of  'jO  students,  under  the  direction  of  Dt'o       V/,  MacSwain, 
started  fi--^o  w^ak-i  of  intensive  work  June  25»     This  is  the  sscond  summer 
that  Station  faciilt.'^.es  at  San  Dimas  have  been  made  available  for  this 

pur  poser. 

i.  Gen^ir^alc    Requests  for  erosion  control  information  took  an  up- 
swing afTier  a  Ist'cer  wri":ten  by  C^  S,  Robinsony  Forest  Service  retiree, 
appeared  in.  the  Los  Angeles  T.^jnes  of  April  6^     The  letter  pointed  out 
the  reaocns  for  so  much  erosion  from  hill  subdivisions  and  mentioned  the 
bulletin  "Trees  and  Shi'ubs  for  Erosion  Control  in  Southern  Califoriua 
Mounts  ins  c " 

7.    V5  sitors 

ao    gan  Dimas  Branch 

Ap:£il_8.    Roy  R.  Sllenc  Blue  River  Experimental  Forest,  Pacific 
Northwest  .^ursst  and  Range  Lxpe^r-imant  Stajsiono 

Aprrl  8-12.    11,  U,  Talbot.  Associate  Director ^  Cal^iJ'ornia  Forest 
and  Range  Experiment  Statior^  Berkeley. 

■April  10,    Byron  Br.  Bsattie,  William  H.  Hansen,  and  Clifford  E, 
Risbrudti,  Sierra  National  Forest.,  California. 

April  lU>    Jc  Rr  Pftlletier,  Superintendent  of  the  Agricultural 
Experimer.  c  Station  at  Quebec,.  Canada,  visited  the  Plant  Physiology 
Projsct  and  the  oan  Diaias  liJx perimental  Forest. 

April  19-20*    Conservation  Committee,  Post  13,  American  Legion, 
Pasadena  (12  members). 


-10^ 


April  29- Nay  2«    Prof.  Joseph  Kittredge  and  Robert  Merriam, 
University  of  California,  Berkeley. 


May  6.    Dr,  Friedrich  Ehrandorfer,  Ecologist  at  the  University 
of  Vienna,  Austria,  visited  the  Plant  Physiology  studies  at  the  California 
Institute  of  Technology. 

May  ll'-12.    Prof.  Arthur  D.  Smith  and  I5  students  from  the  Utah 
State  Agricultural  College* 

Hay  12.    Dr.  N.  To  Mirov,  California  Forest  and  Range  Experiment 
Station,  Berkeley. 

May  19.    Prof.  Earl  Storie,  Department  of  Soils,  University  of 
California,  Berkeley. 

May  20.  Conservation  Committee,  Los  Angeles  Chamber  of  Commerce. 
A  group  of  21; "members  and  guests  of  the  Committee  took  part  in  this  field 
trip  to  the  San  Dimas  Experimental  Forest. 

May  20-21.  Howard  Lull,  Forest  Service  Infiltration  Project, 
Vicksburg,  Miss.  He  described  the  work  under  way  and  illustrated  his 
talk  with  Kodaohrome  slides. 

May  22.    Drs.  Hull,  Links,  Yamato,  and  Fujiwara,  Research 
Fellov;s  at  the  California  Institute  of  Technology. 

June  19-21.    Dr.  M.  A.  Gazier,  American  Museum  of  Natural  History, 
New  York  City,  N.  'l. 

8«  Personnel 

Two  temporary  employees  joined  the  San  Dimas  staff:    Bj,  VJ,  Heaoox  on 
April  21  and  Morris  G.  Cline  on  June  I6.    Keacox  worked  at  Tanbark  for 
several  weeks  on  the  installation  of  soil-moisture  units  before  starting 
the  phonological  data  analysis  discussed  previously.    Cline,  a  University 
of  California  student,  will  be  working  for  the  summer  at  Tanbark  in- 
stalling fiberglas  units  and  doing  other  research  jobs. 

Approximately  9OO  man-days  of  assistance  from  Angeles  Forest  personnel 
on  detail  was  used  on  the  San  Dimas  Experimental  Forest  during  the  Ifist 
eight  months.    These  men  aided  in  the  collection  of  records  and  in  other 
research  activities  as  v^ell  as  in  the  maintenance  of  facilities, 


H 


QUARTERL/  REPORT  OF  FLOOD  CONTROL  SURVEY  ACTIVITIES 
California  Forest  and  Range  Experiment  Station 

April  1,  1952  -  June  30,  1952 
General 

The  Sierra  snov/  pack  as  a  whole  on  April  1,  1952,  contained  a  volume  of  v/a- 
ter  exceeding  any  heretofore  measured.    Seasonal  precipitation  varied  from 
200  percent  of  normal  at  Sierraville  and  175  percent  at  San  Diego  to  103 
percent  at  Redbluff .    A  rough  calculation  indicates  a  state  average  of 
about  137  percent  of  normal.    Although  runoff  during  April  1  to  July  31 
from  the  v/atershed  above  Shasta  Dam  will  be  less  than  that  of  1948  Shasta 
Dam  filled  for  the  first  time  and  water  spilled  May  20.    On  all  other  major 
snowfed  streams,  runoffs  during  the  snow-melt  period  vdll  probably  exceed 
those  of  record  during  the  past  35  years  or  longer. 

Due  to  a  cool  and  fairly  dry  spring  the  potentially  dangerous  flood  season 
was  passed  without  major  difficulty.    However,  there  was  inundation  of  lov/ 
lying  areas  along  many  streams.    The  most  important  of  these  v/ere  5,000 
acres  along  the  San  Joaquin  River  west  of  Modesto  and  85,000  additional 
acres  in  Tulare  Lake  Basin.    It  ip  reported  that  corporation  farmers  spent 
about  $1,000,000  to  increase  the  level  of  dikes  in  Tulare  Lake  Basin,  and 
prevented  further  spread  of  floodwaters. 

As  indicated  earlier  the  runoff  from  snowfed  streams  in  the  Sierra  Nevada 
will  be  the  greatest  in  years.    The  runoff  forecasts  range  from  242  per- 
cent of  the  62-year  normal  expectancy  on  the  Kern  River  Basin  to  139  per- 
cent on  the  watershed  of  the  Sacramento  River  above  Shasta  Dam. 

Current  Surveys 

1.  VYrightwood  Area. —No  change  in  status. 

2.  Santa  Fiaria  River. — Report  is  under  reviev/  by  the  Bureau  of  the  Budget. 

3.  San  Gabriel-Santa  Ana  Rivers. — Revision  of  this  report  has  been  com- 
pleted. Copies  of  the  report  will  be  forv/arded  to  the  V/ashington  Office 
in  the  near  future. 

4* — Santa  Clara-Ventura  Rivers  and  Calleguas  Creek. — Revision  of  this  re- 
port was  completed  in  May  after  comments  were  received  from  the  various 
reviewing  agencies.    Recently  further  comments  have  been  received  from 
the  Washington  Offices  of  the  Bureau  of  Agricultural  Economics  and  the 
Forest  Service.    When  these  suggested  changes  are  incorporated  in  the  re- 
port it  is  believed  it  will.ibe  in  final  form. 

5»    San  Diego  County  Western ^Watersheds.— No  further  action.    Status  in- 
definite. 

6.    Columbia  River  Basin. — During  the  quarter  reports  have  been  completed 
for  all  Willamette  River  Basin  sample  areas,  eight  in  number. 
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The  activities  of  the  three  functional  sections  of  the  Division  for  the 
past  quarter  v/ere  as  follows: 

Land  Use  Section. •♦-Completed  calculation  of  costs  and  "benefits  for  the 
eight  sample  watersheds  in  the  Willamette.    Dellherg  and  Beeson  attended 
the  Land  Use  Committee  meeting  May  7-8-9  in  Portland.    Land  use  problems 
in  general  T/ere  considered  vath  most  attention  being  given  to  methods  of 
calculating  range  and  forest  land  conservation  benefits. 

Engineering  and  Hydrology  Section. — Suspended  sediment  sources  and  varia- 
tion of  suspended  sediment  with  treatment  and  land  use  were  evaluated  for 
western  Oregon.    Measurements  of  average  annual  suspended  sediment  delivery 
from  29  watersheds  were  utilized.    Variation  in  the  sediment  production 
was  found  to  be  associated  with; 

1.  Meteorological  differences  as  indexed  by  (a)  the  mean  annual  runoff 
in  csm  and  (b)  a  peak  runoff  potential  variable  based  on  the  product 
of  frequency  of  large  storms  producing  rain  and  snow  melt  and  the 
peak  runoff  potential  of  the  geologic  types  in  the  watershed. 

2.  Topographic  differences  as  they  influenced  1-b  above  and  as  indexed 
by  (a)  the  area  of  the  watershed  and  (b)  the  slope  of  the  first 
order  streams. 

3.  The  soil  erodibility  differences  as  indexed  by  the  physical  charac- 
teristics of  the  surface  soils  of  the  24  major  geologic  types,  the 
physical  characteristics  being  (a)  a  supply  factor  which  in  the 
case  of  erosion  measured  as  suspended  sediment  was  taken  to  be  the 
silt  plus  clay  percentage  of  the  whole  soil,  (b)  a  soil  binding 
factor — the  amount  of  surface  requiring  binding  as  expressed  by  the 
surface  area  of  the  soil  particles  whose  diameter  Y/as  greater  than 
the  silt  size  (0.05mm)  divided  by  the  binding  characteristic  of 
the  soil  as  indexed  by  the  aggregated  silt  plus  clay  (ultimate  silt 
plus  clay  minus  Middleton's  suspension  percent),  and  (c)  a  protec- 
tive factor,  the  gravel  and  rock  in  the  soil  (mean  diameters  of 
the  size  groups  squared,  weighted  by  the  percent  of  the  soil  in 
that  size  group). 

4.  The  land  use  and  treatment  differences  as  indexed  by  (a)  the  amount 
of  bare  cultivated  area,  (b)  the  amount  of  other  cultivated  land, 
(c)  the  road  area  in  the  viratershed,  (d)  the  amount  of  recent  cut- 
over  land,  and  (e)  the  length  of  eroding  banks  in  the  main  channels. 

The  analyses  have  been  applied  to  give  a  map  of  the  erosion  hazard  with 
the  forest  area  segregated  into  nine  classes,  with  estimated  suspended 
sediment  production  under  present  land  use  being  only  5-20  tons  per 
square  mile  per  year  in  the  least  erodible  class  and  500-700  tons  per 
square  mile  per  year  in  the  most  erodible  class.    Since  time  was  not 
available  for  analysis  of  soil  erodibility  of  the  agricultural  land 
soils,  the  erosion  hazard  of  240  tons  per  square  mile  per  year  was  seg- 
regated into  three  classes,  based  on  Soil  Conservation  Service  erosion 
classes  1,  2,  and  3,  with  assigned  erosion  of  120,  48O,  and  84O  respec- 
tively. 


Segregation  of  total  suspended  sediment  in  the  Vallamette  Valley  above 
Salem,  Oregon,  gave  ,under  present  conditions,  the  following  distribution 
of  the  1,955,000  tons  per  year: 

1.  Coming  from  the  5,460  square  miles  of  forest  land        -     24  percent. 

2.  Coming  from  the  1,820  square  miles  of  agricultural  land  -  22  percent. 

3.  Coming  from  the  205,000  feet  of  eroding  main  channels    -    54  percent. 

The  present  state  of  the  results  aoes  not  furnish  an  adequate  basis  for 
management  decisions,  but  suggests  the  following  relative  priority  in 
studies  of  management  alternatives  as  they  affect  suspended  sediment  pro- 
duction;   1)  Eroding  bank  control,  2)  road  development  methods  and  pre- 
cautions, 3)  bare  cultivation  control,  4)  cutting  practice  precautions. 
The  study  indicated  the  possibility  that  unless  improved  practices  are 
brought  about  in  the  forest  land,  future  sediment  delivery  from  the  forest 
land  may  be  expected  to  be  tlaree  times  the  present  with  some  80  percent 
of  the  increase  assignable  to  road  development. 

Watershed  Appraisal  Section. — Klaevers  handled  the  economic  analysis  of 
the  programs  proposed  for  the  sample  v/atersheds  in  the  Willamette.  He 
attended  the  Economic  Committee  meetings  in  Portland  April  15-16-17. 

Personnel  ■ 

Air.  D.  M.  Ilch,  Chief  of  Flood  Control  Surveys  at  this  Station,  left 
Berkeley  on  June  28  for  his  new  assignment  as  assistant  to  Dr.  Harold 
G.  V/ilm,  Washington,  D.  C. 

Mr.  T.  G.  Storey  spent  the  period  March  26  to  June  17  on  detail  to  the 
office  of  Forest  Influences,  Washington,  D.  C.    His  duties  there  con- 
sisted of  (1)  revievd.ng  Forest  Service  and  Soil  Conservation  Service 
flood-control  survey  reports  under  one  or  more  of  the  various  review 
steps  at  the  Washington  level,  (2)  devising  a  flood-control  report  control 
and  record  system  whereby  the  present  status  and  past  history  of  any  re- 
port could  be  readily  determined,  (3)  representing  Influences  on  the 
Federal  Inter-Agency  Subconimittee  on  Sedimentation  and  Hydrology,  and 
(4)  assisting  in  other  routine  v/ork  of  the  Division  such  as  preparation 
of  correspondence  and  literatui'e  searches. 
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were  mxdh  interested  in  Tripp's  ccanmsnt  (October-December , 
1951  report)  eonsernirsg  off  sit©  besjefitSo    Here  in  the  Central  States 
vhera  erosion  rates  are  high  aiid  sediment  damages  frequently 
greater  thsui  immdation  daaiageSj  erosion  damage  has  been  evaluated 
as  a  saatter  of  policy «    This  is  partictilarly  true  of  some  watersheds 
whose  streams  are  subjest  to  reservoir  controlo 

The  average  annual  benefits  estimated  for  the  Cuyahoga  River 
Wai^rshed  in  northern  Ohio  illiistrates  this  very  wello  These  are 
listed  belows 

Type  of  Bet^fit  Benefit 

(dollars)  (dollars) 

Redtietion  is  Erosion  Damage 

Sheet  Brosion  34^219 
Gially  Erosion  377 
Streambank  Erosion  270 

Subtotal  34.9S66 

Reduction  in  Inmidation  Damage 

Agricultural  190 
Non-Agricultural  310 
Subtotal  500 

Reduction  in  Sediisent  Dainage 

Infertile  Overwash  345 
Swanking  522 

Reservoirs  and  Ponds  14? 209 

Irdustrial  Water  Supplies  6^,160 

Transportation  Facilities  13,109  • 

Drainage  Ditches  11^660 

Harbor  Sedimentation  69^051 
Subtotal  115*056 


Unfortunately  I,  many  of  our  benefit  analyses  do  not  consider  such 
benefits       may  be  due  to  increased  base  flow  and  improved  waiter 
quality!  the  recreation  and  fish  and  'td.ldlife  aspects  |  sind  above  all 
the  indirect  benefits  of  aleviation  of  human  misery ^  etc« 

The  human  angle ^  especially  has  been  verbotten,  yet  it  is  real 
and  should  be  evaluate  do    Buring  the  Missouri  River  flood  of  1952, 
two  residents  of  a  flooded  hamlet  of  2200  persons  became  insane  and 
were  sent  to  a  stata  institution.    What  is  the  cost  of  society  for 
taking  care  of  and  rehabilitating,  if  rehabilitation  is  possible, 
these  two  unfortunates?    How  many  more  cases  of  this  kir^  exist,  but 
are  not  recorded? 

Survey  Status 

As  no  new  surv83/s  were  commenced  during  the  quarter,  survey 
activity  was  confined  to  completing  reports  and  facilitating  report 
reviews e    The  status  of  individual  surveys  all  under  Soil  Conser- 
vation Service  responsibility,  is  described  beloWo 

Ctiyaho^a  River  (Ohio) 

Forest  Service  review  is  completed  and  the  report  is  being  re- 
vised by  SOS  a 

Bavid's  Greek  (Iowa) 


The  f3.rst  draft  of  the  report  has  not  been  released  by  SCS« 
East  Fork  of  Whi-te-Fatoka  "RljeT^  ^lrdo) 

Between  Department  and  Congress o    Exact  status  unknown© 
East,  Willow  Creek  jMmo ) 

Undergoing  Forest  Service  review© 
Honey  _Creek  (lot^) 

Report  is  being  prepared  by  SCSo 
Kentucky  River  (Ky^) 

Report  is  being  reviewed      Forest  Service. 

Liekin^^  B.Iyqt^  ,(Kyo) 

First  draft  of  the  report  is  prepared  and  is  undergoing  Forest 
Service  review© 
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Lpst  Creek  (Mpc) 


Forest  Service  rerLey  is  ©on^jletad  and  our  caffiments  ha"^  been 
sent  t©  SCSo 

Hone  J  Creek  (llla) 

Forest  Serrlce  review  cosments  have  been  sent  to  SCS. 


Field  work  eommeneed  in  Aprils  is  about  80  percent  doneo  This 
watersheds,  inel'oded  in  th©  ®373**  report  (Agric^tiiral  Gcsa^rehensive 
Program  for  the  Misso-siri  Basin)  ^  is  sehedtjled  for  coB^letion  in  mid 
Folo  1953c 

Old  Tom  Greek  (ill  J 

Forest  Service  re^ylew  conaijents  ha-^  been  sent  t©  S^o 

Red„River  ,,pf  the  North  (Minny  ^cjHg^Bakg  .<i^„pBak») 

Beeker  aM  Morey  made  a  reconnaissance  of  this  watershed  in 
April o    S^idence  of  wind  blown  sediment  in  drainage  ditches  brings 
up  th©  question  of  the  value  of  shelterfeslta  in  a  flood  control 
program  in  this  ^atershado    Unf  orttmately^  n©  data  are  available 
for  det^rjiBining  the  feasibility  of  iising  the  shelterbelt  measiireo 

Scioto  River  (Qhio) 

Report  has  been  snbnitted  to  Congress  o 

Si^_  River_lllle) 

The  report  has  been  printed  as  House  Docuzaent  Koo  398  of  the 
822si  Congress  5  2nd  Sessiono 

SQiith,.Fprk  of  ,th@, Grow  River  „(MiHno) 


Becker  and  Morey  completed  the  field  work  in  this  watershed  during 
flood  time  in  April©    This  watershed  lies  in  the  prairie— 'lake  region 
of  wsstarn  Minaesotaj,  where  the  marshes  5,  ponds  and  lakes  spill  water 
over  the  roads ^  fields ^  arS.  other  property  when  their  storage  capa- 
cities are  filled «    As  present  laad  loaanagement  methods  are  poor 9  it 
appears  that  proper  land  management  might  well  serve  to  reduce  flood 
runoff  hereo    Sheet  erosion  is  considerable  on  the  over-corned  rolling 
land  I  frequently  the  A^  horizon  is  gone,,    The  farm  forests  ^  principally 
comprised  borr  oak,  are  grazed  heavily*,    ^ainage  is  being  advocated 
as  a  relief  measure ^  but  this  would  only  make  matters  worse  down-= 
stream— the  water  has  to  go  soma^ereo    It  is  our  opinion  that  part 


Nishnabotna  (lowaft„.qMqj.qNebo) 
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of  the  answer  lies  in  increased  water  storage  in  the  soil  mantle o 
Switzler  Creek  (Kanso) 

StatiiS  -aaknowBo 
Upper  Blaekwater  River  (Mo a) 

This  *»373^  report  has  not  been  released  1^  SGSo 

FC5REST  INFUEM;^  AGTIVITT 
Bndkpjp  Res  ear  Center 

General 

A  tract  of  land^  to  be  known  as  the  Yinton  Fiimaee  Experimental 
Forest,  has  been  leased^    The  tract  is  located  in  Tinton  County, 
Ohio  and  will  be  available  for  research  in  forest  management  and 
influences e    A  hardwood  forest  covers  its  1,200  acres o    Generally  the 
stands  are  even=»agedo    Stand  ages  vary  from  30  to  over  80  years. 
Oaks  and  hickories  are  very  abundant  |  soii»  shortleaf  pine  aid  yellow 
poplar  are  to  be  fouMo    Forest  conditions  are  similar  to  those  pre- 
vailing over  large  areas  in  southeastern  OhiOo 

Muskingum  loam  and  silt  loam  are  the  dominant  soil  types  on  the 
e:Eperi3fiental  forest  as  elsewhere  in  the  regiono    The  Wellston, 
Zaleski,  aM  other  series  are  also  found  \m.t  there  combined  areas 
are  small o 

Soil  Moisture  Stud,y 

The  soil  moisture  study  started  in  April  1951  was  concluded  in 
April  1952 o    Publication  in  SoSeSoA©    Proceedings  is  anticipated© 
Results  obtained  are  sumsMirizedo 

a©    Mois  ture  cons  tants 

Moisture  equivalent  and  permanent-wilting  percentages  (direct 
determination)  agree  very  closely  with  sustained  maximum  and 
miisimum  field  moisture  levels  (^avimetric  determinatiore )  o  These 
constants  are  tiseful  in  the  estimation  of  the  range  of  readily 
available  water© 

Soil  texture,  bulk  densi"^'^  and  organic  matter  content  are  the 
principal  determinants  of  the  iindt-s  over  which  water  is  readily 
available  o    The  availability  of  water  in  soils  of  the  Muskingum- 
Wellston-Zanesville  is  given  in  the  tabulation  which  follows  (based 
upon  3A1  horizons)! 
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Inches  of  readily 
available  water  per 


Texttare 

Horizon 

foot  of  h 

Loamy  sands 

An 

loO 

Sandy  loams 

lo5 

ti  tt 

a  n 

B 

lc7 

Loam 

2.0 

A  ^ 

^2 

ft 

B. 

2o5» 

Silt  loam 

Al 

^2 

a  It 

B 

2c6 

bllt 

^2 

Sandy  clay  loam 

B 

lo^ 

Clay  loam 

A 

^2 

tt  » 

B 

2c3 

Silty  clay  loam 

^1 

2o3 

2o3 

a         ft  » 

B 

2o3 

Silty  clay 

B 

2o2 

Clay 

A2 

1.9 

B 

2»2 

A  one  percent  increase  in  the  silt-plus -clay  fraction  of  and 
A2  horizors  is  accompanied  by  a  0*16  percent  increase  in  readily 
available  water^    A  one  percent  increase  in  the  incorporated  organic 
matter  content  of  A^  horizons  is  accompanied  by  a  one  percent  increase 
in  the  readily  available  water »    The  relation  of  readily  available 
water  to  the  texture  of  subsoil  horizons  is  non-linear;  maximum  values 
■^obtain  at  a  silt-plus-clay  content  of  80  percent^    Inasmuch  as  the 
bulk  density  of  A^  horizons  is  much  lower  than  A2  horizons,  the 
transformation  of  part  of  an  A2  horizons  to  an  At  (say^,  under  the 
influence  of  forest)  does  not  result  in  an  important  gain  in  the 
capacity  to  hold  readily  available  watero 

bo    Field  Moisture 

The  soil  profiles  examined  reached  their  field  capacities  about 
January  first  and  remained  in  that  condition  until  the  appearance  of 
foliage o    By  the  twelfth  week  of  the  grov/ing  season,  all  horizons 
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sinniltaneotisly  approached  the  penaanent-wilting  percentage*    The  pattern 
of  wetting  of  plastic  subsoils  appears  to  be  one  of  expanding  pockets 
rather  than  blanket  wetting  from  above  such  as  that  obtaining  in  the 
more  permeable  soils  <, 

Yearlong  trend  lines  for  readily  available  water-  (in  inches)  in 
the  first  three  feet  of  the  soil  profile  are  given  by  the  following 
equations  (See  Fisher  and  lates  '•Statistical  Tables"  for  orthogonol 
ftine-tions  when   n  s  52)  s 


Walls ton  silt  loam 


I  s  4e57-^  O0O24  ?  ^OoOn     -  0,0006^  £  ^-  0^00039  t  1^  0«000021 


3 

Moskingma  loam 

/ 


I  s  5ol9  7^0e033'^'^0o0097^-0«0006S  (^--0000036^^00000031  C 

Zaleski  loam 

I  s  4o99^0o035C^^0o008lC -Oo0006^  ^  -  OoOOOa  /,-/'0o000029  £^ 
7  ^3  ^£ 


The  comalative  loss  of  moisture  from  the  entire  zone  of  soil  • 
containing  roots  during  the  growing  season  amounted  to  13  inches  from 
the  Wellston  soil^  12  inches  from  the  >fciskiEgum  soil^  and  23  inches 
from  the  Zaleskio 


If  it  is  assumed  that  all  readily  available  water  is  extracted 
during  the  growing  season^  that  there  is  m  runoff  from  forest  soils 
diiring  that  period  theng)  evaporation  and  transpiration  during  the 
growing  season  acsount  for  all  bat  15  inches  of  the  mean  annual 
precipi-oation  of  4^  inches© 


Co  Remarks 


Other  studies  of  this  nature  are  being  plannedo  Henceforth 
great-er  emphasis  will  be  placed  upon  obtaining  data  on  the  climate 
near  the  ground • 


QUARTERLY  REPORT  OF  THE  FLOOD  CONTROL  SURVEYS  DIVISK^ 
Northern  Rocky  Mountain  Forest  and  Range  Experiment  Station 

April  -  June,  1952 


For  this  period,  emphasis  of  the  Division  of  Flood  Control  Surveys  was 
directed  toward  compiling  the  necessary  basic  data  and  establishing 
procedure  for  program  and  hydrologic  evaluations. 

Land  Use 

Efforts  of  the  Land  Use  Section  during  the  quarter  were  spent  almost 
exclusively  in  con$)iling  the  necessary  basic  data  for  forest  and  range 
program  evaluation  within  our  area  of  responsibility.    At  present  all 
basic  data  necessary  for  forest  and  range  evaluations,  except  program 
measures,  have  been  compiled.    Methods  and  procedures  for  evaluations  have 
been  determined  by  the  Land  Use  Subcommittee.    Sample  forest  and  range 
evaluations  have  been  processed*    Until  final  program  data  are  available^ 
however,  completed  evaluations  cannot  be  made. 

During  the  past  month  the  Land  Use  Section  has  actively  assisted  NFA  in 
apportioning  the  former  Unit  III  total  CBAP  by  states  by  agencies  to  the 
two  supplemental  report  areas  for  which  we  are  responsible.    This  appor- 
tioning job  should  be  completed  by  early  July,  at  which  time  final  and 
complete  program  evaluations  can  be  made. 

As  a  fill-in  job  the  Division  has  started  "roughing  out"  the  area  charac- 
teristics section  of  the  Clark  Fork  supplemental  report  area.    All  avail- 
able time  not  necessary  for  the  preparation  of  the  general  report  will  now 
be  directed  toward  preparation  of  the  Clark  Fork  supplemental  report. 

Hydrology 

Determination  of  the  number  and  total  capacity  of  multi-purpose  structures 
is  moving  ahead,,    The  selection  of  these  structures  was  correlated  with 
Soil  Conservation  Service  and  Bureau  of  Reclamation  personnel. 

Some  progress  is  being  made  in  determining  the  effects  of  the  program  in 
reducing  peak  flows,  hence,  reduction  in  damages. 

Economics  and  Damages 

A  correlated  summary  of  estimated  future  flood  damages  without  the  CBAP 
has  been  canpleted.    Data  for  agricultural  lands  were  provided  by  the 
Soil  Conservation  Service  and  for  non-agricultural  lands  by  this  Division. 
Flood  frequency  calculations  for  past  floods  in  the  Upper  Columbia  Area 
have  been  con^jleted.    These  frequencies  have  been  related  to  non- 
agricultural  damages  on  the  sample  watersheds  and  damage-frequency  curves 
constructed.    Total  damage-frequency  curves  will  be  prepared  vftien  needed 
data  are  received  from  the  Soil  Conservation  Service. 

Considerable  time  was  devoted  by  this  section  to  program  evaluations. 


Winter  Field  Operations 


Priest  River  Experimental  Forest 

Snow  measurements  on  all  special  snow  courses  have  been  completed  for 
the  season,    A  limited  precipitation  net  at  the  Priest  River  Experimental 
Forest  will  be  continued  during  the  remainder  of  the  water  jrear, 

Marias  Pass 

All  meteorological  measurements  at  the  Marias  Pass  Snow  Laboratory  have 
been  permanently  discontinued.    Property  has  been  returned  to  the  Army 
Corps  of  Engineers,    The  buildings  at  the  site  will  be  disposed  of.  Soil 
moisture  measurements  at  the  site  will  be  continued  for  the  summer  to 
complete  the  "moisture  year*"    Cover  types  on  the  snow  courses  will  be 
classified  in  order  to  relate  snow  accumulation  and  melt  to  cover 
conditions , 

Status  of  CBAP 

The  general  CBAP  report  is  slowly  being  molded  into  final  form*  Our 
contributions  to  the  Area  Characteristics  and  Problem  sections  are 
virtually  complete o    The  total  program  for  all  agencies  is  approaching 
final  fom^  although  not  yet  completely  apportioned  to  supplemental  re- 
port areas  e    The  separation  of  program  measures  into  "flood  control"  and 
"other"  is  yet  to  be  done  and  final  evaluations  made.    Also,  the  hydro- 
logic  effect  of  program  measures  on  peak  flows  and  damage  reductions  must 
be  determined. 

Miscellaneous 

Director  George  M,  Jemison  and  Ho  W,  Camp,  Jr.,  Chief  of  this  Division, 
attended  the  Montana  Council  of  State  and  Federal  Agencies  at  Hungry 
Horse  on  June  13,  where  Mr,  Camp  gave  a  talk  on  water  management  research 
as  being  carried  on  by  the  NRM  Station  in  the  Columbia  Basin,    Camp  also 
attended  the  Montana  Academy  of  Sciences  Conference  at  Bozeman  on  April 
11,  1952, 

Friedrich  attended  an  Economic  Subcommittee  meeting  at  Portland  during 
mid-April.    Procedures  for  economic  evaluations  were  established  at  this 
meeting* 

The  Land  Use  Subcommittee  meeting  at  Portland,  beginning  May  4,  was 
attended  by  Camp  and  Weyermann,    Evaluation  procedures  were  determined, 

Weyermann  and  Sutliff  contacted  Bureau  of  Land  Management  and  Bureau  of 
Indian  Affairs  officials  at  Billings  during  mid-April  to  review  their 
final  non-recurrent  program,  establish  recurrent  program  costs,  and 
collect  evaluation  information, 

Austin  Helmers  will  head  up  a  new  soil  and  soil  moisture  study  v^ich 
was  recently  started  at  the  Priest  River  Experimental  Forest  in 


cooperation  isdth  the  Amy  Corps  of  Engineers*    The  gfcudy  will  be  primarily 
concerned  with  soil  characteristics  and  how  moisture  contents  var^^  through-- 
out  the  season„    Studies  will  be  made  of  infiltration  and  the  rates  of 
drying  on  both  forest  and  non-forest  areas o 

Paul  Ingebo  conferred  with  Bureau  of  Reclamation  officials  at  Spokane  and 
Soil  Conservation  personnel  at  Pendleton  late  in  May«    He  also  contacted 
Montana  State  Engineer  Buck  during  early  Juneo    Future  storage  and  structure 
needs  were  determined  and  correlated© 
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Northeastern     Forest     Experiment  Station 

Upper  Darby 5  Pao 

QUARTERLY  REPORT  ON 

FOREST  INFLUE:NCES  AND  FLOOD  CONTROL  SURVEYS 


July  1_,  1952 


FLOOD  CONTROL  SURVEYS 
by  Norman  R.  Tripp 

STATUS  OF  FLOOD  CONTROL  SURVEY  REPORTS 

Connecticut  Rivero—In  Secretary's  Office, 

Merrimack  River o^'^Step  2  draft  completed  in  manuscripto 

S9.lt  River. ""Step  8  draft  in  process* 

Alleghery  Rivero -■^First  draft  in  processo 

Upper  Susquehanna  and  Monongahela  RlverSo°°  No  further  progresso 

Potomac  River  (ReviewReport) .  =■=  Planned  field  work  conpleted==-further  work 

awaiting  additional  funds o 

NE^NYIAC-^-Re sources  Survey, -=-°Stlll  plugging  alongc     No  change  in  target  date 

of  February  1953c 

Further  Discussion  - 

We  would  like  to  begin  by  thanking  Maevers  for  his  contribution  to 
the  discus si one    Particularly  so  because  he  has  expressed  so  succinctly  the 
point  of  ^Tiew  of  a  considerable  number  of  people  in  the  Depa rtment=°the  very- 
point  of  view  which  we  believe  is  much  too  restrictive  and  with  which  we  are 
taking  issue. 

This  point  of  viei^  says  that  those  of  us  who  are  in  opposition  mis= 
understand  the  objective  of  flood  control.    The  difference  of  opinion  is  not 


in  understanding  of  the  objective— that,  of  course,  is  to  reduce  flood  dam- 
age—but rather  in  definition  of  the  word  "flood."    What  is  this  flood  we 
are  trying  to  control?    Does  it  occur  only  on  permanent  streams?  According 
to  Webster  a  flood  is  - 

A  great  flow  of  water. 
A  body  of  moving  water, 
A  deluge. 

The  American  College  Dictionary  says  a  flood  is  -= 

A  great  flowing  or  overflowing  of  water, 
especially  over  land  not  usually  sub- 
merged. 

There  is  nothing  in  any  of  these  definitions  which  confines  flooding  to  the 
proximity  of  rivers  and  streams. 

The  1936  Flood  Control  Act,  Section  I  (from  which  Maevers  quotes) 
sets  up  Federal  policy.    Section  II  of  the  same  Act  which  sets  up, procedure 
and  delimits  responsibilities  says  - 

That  hereafter  Federal  investigations  and  improvements 
of  RIVERS  and  other  waterways  for  flood  control  and 
allied  purposes  shall  be  under  the  jurisdiction  of  and 

shall  be  prosecuted  by  the  "War  Department  and 

Federal  investigation  of  WATERSHEDS  and  measures  for 
RUM»OFF  AND  WATERFLOW  RETARDATION  AND  SOIL  EROSION 
PREVENTION  ON  WATERSHEDS  shall  be  under  the  jurisdiction 
of  and  shall  be  prosecuted  by  the  Department  of  Agri- 

There  is  certainly  nothing  here  that  limits  us  to  consideration  only  of 
flooding  by  high  stream  stages. 

Recently  we  investigated  a  flash  flood  on  a  small  stream  in  Vermont, 
We  found  that,  after  an  unusually  heavy  rain,  water  seeping  through  the 
ground  or  running  over  the  surface  down  a  steep  mountain  side  had  been  col- 
lected by  an  old  v7ood»-hauling  road*    After  running  down  the  wood  road  for 
half  a  mile  the  water  had  turned  onto  a  main  highway »    The  highway  was  gutted 
out  for  nearly  a  mile  before  the  water  turned  off  into  a  small  stream  channel 
which  parallels  the  highv/ay.    Further  down  the  water  had  jumped  over  into  the 
highway  and  again  washed  out  a  considerable  length  before  returning  to  its 
channel.    By  Maevers  definition,  only  that  portion  of  the  damage  caused  by 
water  from  the  stream  would  be  classed  as  flood  damage— the  damage  above  is 
no  concern  of  ours  because  the  water  had  never  run  in  a  normal  geologic 
watercourse.    Suppose  that  if  instead  of  entering  the  stream  the  water  had 
tuj^ned  off  the  nighway  in  the  other  direction,  carrying  its  load  of  water 
and  debris  onto  some  farmer's  field  and  ended  there~-by  definition  no  flood. 


no  flood  dainage — we  wouldn't  sven  atterupt  to  davisa  a  prof^ram. 

To  us  tills  seems  a  i^idiciilously  nar-roiiT  point  of  vievr  and  one  Yrhich  -we 
have  apparently  brought  on  cjrsslves  sines  T^e  can  find  no  mandate  for  such 
limitation.    The  flood  ne  T/ould  prefer  to  control  is  "any  unusual  or  m- 
natural  damaging  floiv  of  water  ^Therever  it  may  occur Any  damage  res^alting 
from  such  a  flov/  ■'.ve  would  consider  "flood  damage.** 

We  in  Agriculture  are  charged  with  the  protection  and  management  cf 
the  soil  resource  to  the  end  that  it  may  continue  to  yield  products  benefi- 
cial to  mankind  without  itself  being  deteriorated.    Tlater  is  both  a  benefi- 
cial product  and  a  deteriorating  agent.    From  the  ?;.and  manager's  point  of 
vieY^  the  mandate  from  Congress  vfhich  charges  the  Department  mth  responsi- 
bility only  for  waterflovr  RI^TARDATIO^'  instead  of  for  ivaterflow  REGULATION  is 
suTficiently  imfortunate  in  its  limitation.    Carrying  f Luctionalization  to 
the  point  Yfhere  one  group  is  charged  ^^ith  developing  plans  for  retarding  the 
flcTN  of  ^;ater,  v/hile  another  group  r)lan3  for  improving  the  flows  in  the  same 
area  is  bad  enough.    Further  specialization,  v/hich  vvould  charge  Flood  Control 
mth  responsibility  for  retarding  only  that  part  of  the  flov;  which  "vtIII  cause 
damage  within  the  narrow;  limits  of  a  stream  ciiannel,  pi.les  absurdity  upon 
absurdity. 

'^ly  should  wa  force  ourselves  into  specialization?    Yihy  should  we 
limit  ourselves  to  designing  programs  to  deal  only  Ydth  the  thousands  of 
dollars  in  dama^'^s  along  our  rivers  when  damage  from  rmaway  water  over  the 
land  runs  into  the  millions? 

If  our  attitude  is  a  hang-over  from  the  traditional  flood  control  pro- 
grams as  carrier!  out  by  the  OoinDs  of  Sngineers,  it  is  time  v.'e  took  a  fresh 
look  at  our  ovvtl  resoonsibilities. 

If  tills  attitude  comes  as  a  reflection  of  present  thinl-ing  in  the 
Congress  it  is  high  time  the  true  facts  are  presented  to  them  in  proper  per- 
spective. 

Our  job  is  to  conserve  the  land  and  vrater  resource.    If  vrs  can  r)ick 
up  some  incidental  benefits  along  the  rivers,  all  the  better,  but  let's  don't 
gat  the  cart  before  the  horse. 


FOHgST  INFLUSTCSS 


DSLmnS  BASIN  R33SARCH  G3NTSR 
bv-  Irvin  C.  Heigner 

General 

The  highest  aim-oal  rainfall  since  the  beginning  of  measurements  at  the 
Dilldo~Ai  -iTaT^erahed,  a  record  of  60  inches  set  last  hjdrologic  year,  probably 
will  bs  broken  this  om^rent  year.    By  the  end  of  -^^ay^  ever  50  inches  of  pre- 
cipitation  had  fallen  over  the  v'atershed,  as  compared  7fith  less  than  44 
inches  during  the  same  period  in  the  record  year  of  1950=51. 

lilth  four  more  incntho  in  this  hydrologic  year  still  to  be  acco-ontad 
for^  total  rainfall  should  easily  exceed  30  inches. 

3ven  "j^th  this  exceptionally  high  rairifall,  over  10  inches  in  April 
and  alraost  7  inches  in  Viayj  one  cf  the  v^orst  spring  fire  seasons  on  record 
was  experienced  in  the  Dilldov.Ti  area.    Tiiis  was  due  mainly  to  poor  distribu- 
tion of  rainfall  diring  the  most  critical  period.    No  rain  fell  from  April  24 
to  ?-Iay  10,  during  '/vhich  period  temperatures  T?/ere  high^  humidities  lor,  and 
the  vegetation  not  yet  in  leaf. 

Fortunately,  the  water  shed  excaped  burning,  although  it  took  fast,  ef- 
ficient control  by  Gene  MoNamara  and  his  associates  on  Hay  8  and  9  to  put  out 
two  incendiaries  in  the  adjacent  drainage. 

Soil  liolstm-e^Stu^^ 

Charley  Carlson  of  the  Southern  Station,  now  on  detail  to  the  Vicks- 
hm'g  Irifiltration  Project^  visited  the  Research  Center  in  Ifey  to  revievf  our 
soil  moisture  studies.    From  previous  contacts  between  the  Center  and  the 
Vicksburg  Infiltration  Project,  the  latter  found  a  need  for  the  Delaware 
Basin  soil  moisture  measioi'-ementsj,  tabulations,  and  calciolations  to  date.  As 
these  calculations  were  not  complete  throughout  the  periods  designated  by  the 
Vicksbui'g  Infiltration  Project,  and  as  the  desired  form  of  the  tabulations 
vfas  som.eY/hat  different  from  our  form,  considerable  clerical  work  was  neces- 
sitated to  complete  and  transcribe  the  data. 

Ultravfet^  and  Krilim  Te_5__ts 

Bothlahmy  and  Eeigner  assisted  Dr.  "iT.  E.  McQuilkin  of  the  Anthracite 
Re.:3earch  "enter  in  the  establi!>hment  of  plots  testing  these  two  soil  condi- 
tioners.   The  plots  are  located  on  strip  mine  spoil  banks  in  the  vicinity  of 
¥i  Ikes-Bar re. 

Tlie  uLurawet  study,  vvhich  -.vas  established  about  the  beginning  cf  May, 
tests  the  effect  of  the  chemical  on  the  direct  seeding  of  red  pine.  These 


plots  are  on  generally  level  ground  and  additional  plots  were  established  on 
steep  slopes  which  were  treated  7/ith  the  chenical  and  then  seeded  mth  a 
grass  rnixtureo 

Kriliiim,  ivhich  was  not  delivered  until  June,  was  used  to  treat  seed- 
lings plart-ed  earlier  this  season.    The  trees  vrere  treated  individually  and 
at  random,  causing:',  plots  to  vary  Gcnsiderab?Ly  in  size.    The  effect  of  kriliura 
on  s'oi'^/iYal  and  grov.d:h  will  ba  noted  dui'ing  the  next  two  years. 

Ac  in  the  ultrawet  study,  krilium  was  aiDplied  to  plots  on  steep  slopes 
to  detei-mine  any  effect  on  decreasing  erosion  on  loose,  unconsolidated  mate- 
rial at  these  steep  slopes. 

Ned  Sethlahmy  will  later  test  the  effect  of  both  soil  conditioners  on 
increasing  infiltration.    Ecwever,  the  difficulty  in  measuring  infiltration 
on  slopes  of  45  degrees  or  riore  appears  to  be  considerable. 

^£-;^2y-b-,Pa:k  Conversion 

Continuing  the  search  for  the  best  adapted  species  to  be  planted  on 
scrub  oak  lands  and  the  most  efficient  teclx.iques  to  establish  them,  several 
.3mH.  interrelated  studies  iiere  bee;an  tlii-s  spring.    Two  hardiTCod  species  not 
previously  tested,  tulip  poplar  and  black  cherry,  were  planted.    High  quality 
red  oak  acorns  vrere  seeded  by  two  methods,  directly  into  the  native  soil  and 
in  cardboard  cartridges  containing  a  more  fertile  soil. 

In  conjunction  with  the  new  species  tests,  openings  were  prepared  in 
the  brush  by  poisoning  in  which  the  young  plants  :'Tiight  grow  without  competi- 
tion.   The  most  promising  of  the  coniferous  species  vrere  planted  in  these 
poisoned  spots  in  aadition  to  tlie  above  speciev^.    Similar  'olantings  were  made 
in  adjacent  untreated  plots  to  sei've  as  a  control  on  the  site  treatment.  The 
new  species  were  also  planted  under  the  varj.ous  methods  of  mechanical  site 
preparation  tried  prsviously. 

Another  related  study  was  begun  to  test  more  fully  the  effect  of  var- 
ious herbicides  and  different  concentrations  of  each  on  scrub  oak  brush. 
Plots  were  established  on  the  fire  lines  surrounding  the  expeilmental  forest 
to  study  these  variables  and  larger  stretches  of  fire  line  were  treated  with 
a  high  concentrate  poison  to  deteimiine  costs  of  controlling  brush  on  fire 
breaks « 

All  studies  were  undertaken  jointly  by  the  Northeastern  Station  and 
the  Pennsylvania  Department  of  Forests  and  Waters. 

InterceT^tion 

All  previous  installations  at  Bi-lldown  and  at  the  Pocono  Ebq^erimental 
Forest  meas^oring  thrufall  and  stemflow  vrere  reactivated  tills  spring.    One  new 
stemflow  installation-- on  rhododendron  Tdthin  the  high  forest  stemflow  area  at 


DilldOTm  and  beneath  the  overstory— -is  in  the  process  of  establishment.  Cer- 
tain improvements  in  the  old  installations  have  been  made  including  the  re- 
placement of  some  of  the  stemflow  collector  cans  with  much  larger  containers o 
A  fifty-five  gallon  oil  drum  has  been  installed  at  each  of  two  nine-inch 
beeches^,  while  two  eight-inch  red  maples  and  a  six-inch  ash  each  required 
twenty- five  gallon  collectors •    These  capacities  are  necessary  to  collect  the 
stemflow  from  a  two-inch  rainfall  and  we  hope  to  avoid  overflows  this  season* 

Advisory  Council.  Meeting. 

Split  Rock  Lodge  in  the  Poconos  was  the  locale  of  the  annual  meeting 
of  the  Northeastern  Forest  Research  Advisory  Council*    Held  Friday  and  Satur- 
day, June  13  and  14^  the  meeting  was  well  attended  by  members  and  guests  from 
industirles^  state  forestry  services,  schools,  and  the  Federal  Service* 

Following  opening  remarks  by  Chairman  Paul  Koenig,  members  of  the 
Station  Staff  discussed  present  research  activities  in  the  Northeast  and  spe- 
cial problems  of  the  Experiment  Station  programo    Regional  Forester  Swingler 
spoke  on  the  Timber  Resource  Review  and  Fred  Simmons  discussed  findings  of 
the  Equipment  Ifenpower  Survey*    Dr«  Eo  C«  Crafts,  Assistant  Gliief  from  the 
Washington  Office,  brought  the  group  up  to  date  on  the  latest  Forest  and 
Range  Legislation  before  Congress© 

Marinus  Westveld  spoke  on  evaluating  forest  site  quality  by  the  use  of 
plant  indicators  and  soil  survey  data*    Dr*  Bill  Bramble  discussed  plans  for 
research  in  oak  wilt  in  Pennsylvania* 

A  movie  prepared  by  the  Interstate  Commission  on  the  Delaware  concern- 
ing its  program  to  utilize  the  v>rater  resources  of  the  Delaware  Basin  was  shown 
Friday  evening©    A  highlight  of  the  meeting  was  the  flash  announcement  by  Dr, 
Crafts  of  Mr*  S^wingler's  promotion  to  Assistant  Chief  of  the  Forest  Ser'/ice* 

Saturday  morning 3  the  group  journeyed  to  the  Delaware-Lehigh  Experimen- 
tal Forest o    Storey  and  Reigner  explained  the  major  phases  of  the  Di.lldown 
Watershed  project  as  the  various  points  of  interest  were  visited,  while  Dr* 
McQuilkin  told  the  group  about  the  scrub  oak  conversion  program* 

Personnel 

Ned  Bethlahmy  has  been  on  leave  most  of  June  increasing  his  consider- 
able knowledge  on  forest  soils o    Ned  is  attending  a  forest  soils  seminar  being 
given  by  Dr*  Coile  at  Duke  University* 

Harry  Price,  our  versatile  clerk,  accepted  a  transfer  to  the  Southern 
Station  during  the  quarter*    He  is  now  located  at  the  Gulf coast  Research 
Center,  Gulfport,  Mississippi  *    lie  were  not  happy  about  Harry's  departure,  as 
he  had  been  Yilth  us  since  the  establishment  of  this  Center  and  was  very  capable 
Hov/ever^  he  has  been  ably  replaced  by  Miss  Ann  Coachys  of  Bethlehem*  Besides 
iTiaving  the  ability  to  lea:m  our  varied  and  sometimes  complicated  routine  in 


short  orviar,  Ann  helps  considerably  to  brighten  ari  otherwise  drab  cffi-^s. 

Ed  Read  and' "iiiTiest  KunneS;,  students  at,  Lehilf.h  Unix'ersity,  have  been 
hired  to  help  with  the  soil  moisture  tabulations  •    Follcvri.ng  the  completion 
of  this  -^"ork,  3d  7d.ll  bs  our  summer  field  assistant. 

Visl  tors 

Dr.  ife.rquis  spent  two  days  vath  us  in  liay  going  over  the  influences 
wrk  at  Dilldovm  and  at  the  Pocono  Sxperiiuental  Forest.    Thii-s  Center  has  the 
distinction  of  beinp,  the  first  to  get  our  Director  stuck  in  the  mud,  then 
adiiiv,  insult  to  injui^'  by  splattering  him  -v/ith  mud  from  head  to  toe. 

Dick  Trimble  of  the  Mountain  State  Research  Center  spent  most  of  one 
■week  here  observing  cjr  soil  moisture  proced-ores  in  detail. 

Spence  Potter,  ytio  is  now  engaged  in  analyzing  frost  data  in  Upper 
Darby,  was  given  a  look  at  the  field  installation  in  the  vicinity  of  the 
Pocono  Experimental  Forest  by  Hed  Bethlahmy. 

Eal  Wilm  and  Walt  Zillgitt  of  th^  .Washington  Office  paid  a  brief  visit 
to  the  Delaware-I^ehi gh  Forest  during  their  inspection  01  the  Station.  T'lMle 
at  the  fire  tower  we  gave  them  a  taste  of  thmder,  lightning,  cloudburst  and 
heavy  vd.nd. 


mmAIN  STAT3  RSSEi^^RGH  CENTER 
by  the  Mountain  State  Staff 

Rain  Gage  Pat tarn 

¥8  began  our  -watershed  study  on  May  1,  1951,  using  15  standard  rain 
gages  on  the  five  -watershedo—approximately  26  acres  per  gage.  At  the  end 
of  one  j^'ear  of  operation  'm  have  reduced  the  number  to  10«»  Working  vrLth 
alternate  Eorton^Thiessen  areas  ire  found  that  the  differences  in  watershed 
precipitation  using  measurements  from  10  gages  as  compared  to  15  were  neg- 
ligible <>  The  comparisons  were  made  "Doth  on  a  basis  of  monthly  precipitation 
and  on  a  b&si?  of  storms  over  •5''  of  rain* 

Runoff  as  a  Percent  of  Rainfall 

l*he  following  table  shows  by  months  what  percent  of  the  precipitation 
ran  off  our  watersheds  dur-ing  the  growing  season  of  1951« 


'■onth 

Watersheds 

#4 

#5 

Ivlay 

46.90 

59  o5S 

57.46 

51o31 

No  record 

June 

2  'i  f:'^ 

41,07 

59.38 

40*26 

No  record 

Jijly 

17<»43 

22.56 

28.43 

25o89 

24.81 

August 

1,00 

3oC0 

3.11 

1,54 

3.26 

September 

•2.0 

o 

.98 

•  65 

2.54 

October 

1.40 

1.41 

.05 

1,48 

Cancriy  Effects  on_  Precipitation 

During  the  dor-mant.  season  of  1951  and  1952  we  studied  the  effect  of  a 
fijilly-stocked  hard'/rood  canopy  (without  leaves)  in  reducing  the  amount  and  in- 
tensity of  ground  rainfall. 

Five  recording  rain. gages  were  placed  at  random  in  an  area  of  50-year 
old  hardvi'oo.dso    Elevation,,  aspect .  and  slope  position  were  similar  for  all 
gages.    The  control  consisted  of  a  recording  gage  in  a  1/2  acre  cleared  plot 
within  100  yards  of  ajiy  canopy  gage  and  similarly  located  with  respect  to 
elevation^  aspecto  and  slope  position. 

Three  comparisons  were  made  betvfeen  the  measurements  recorded  at  the 
open  and  canopy  gages s  (1)  The  amount  of  rainfall  or  throughfall,  (2)  max- 
imijm.  Snsinute  intensities,  (3)  maximum  15-minute  intensities. 


Tliro-gghfall 

The-  average  difference,  based  on  33  stoi-nis,  betv/een  ground  rainfall  in 
the  open  ana  ander  canopy  -viras  highly  significant,    t  =  8 •1161  •    The  storms 
varied  in  araeant  of  rainfall  from  .04**  to  appro:d  mately  1.50**.    The  data  plot- 
ted as  a  straight  line,  i.e.  ground  rainfall  '.mder  canopy  plotted  over  ground 
rainfall  in  the  open.    The  follovring  regression  aquation  was  determined  to 
estiniate  gi-oimd  rainfall  imder  a  canopy  from  that  in  the  opens 


I       -0.00618  +  0.789X 
ktere  Y  —  rainfall  mider  v?.anopy  and  x  =  i-ainf all  in  the  open. 


Using  this  equation  the  proport.ion  of  rainfall  to  reach  the  ground  for 
several  storms  of  different  sizes  is  given  belOTfi 

Throughfall  as  a 
Open  liainf all  2§ZP6iit^__  of^^ra^nf a,ll 

(inches )  (percent ) 


.10  73 

.50  78 

1.00  78 

g.OO  79 

4*00  79 


The  difierencss  between  catches  in  the  several  gages  under  canopy  y^ere 
relatively  sniall.    Stsjidard  deviations  from  the  average  throughfall  for  any 
one  storm  were  generally  less  than  five  percent. 


Intensities 

The  differences  in  intensities  in  the  open  and  under  canopy  vrere  hi.ghly 
significant  for  both  5-iiiinute  ?n.a?dm.uiii  and  15-rrdnute  majcimum  intensities.  As 
would  be  expected,  intensities  under  canopy  v/ere  less  than  open  rainfall  in- 
tensities,   averaging  all  storm  data,  the  effect  of  canopy  is  to  reduce  5- 
nanute  ma^d. ^n.ujvi  intensities  hy  19  percent  and  IS-ndnute  maximum  intensities  by 
15  percent. 

As  in  the  case  of  througlif all,  standard  deviations  from  the  canopy  av- 
erage for  any  cue  storm  T/ere  generally  very  sma^ll. 

This  study  is  being  continued  throu.gh  the  smmer  to  test  the  effect  of 
the  same  can-opy  when  the  leaves  are  out.    Tie  8.xpect  to  have  a  full  report 
read^'  in  the  fell  of  195S. 


{ 


PACIFIC  NORmfEST  FOREST  AND  RANGE  EXPERIMENT  STATION 
Division  of  Flood  Control  Surveys 

Quarterly  Progress  Report,  April  1  -  June  30,  1952 

Columbia  Basin  Flood  Control  Survey  and  Agricultural  Pro|ram 

A  fbirow-up  of^  the  Land         Committee  meeting  reported  on  during-  the 

previous  quarter  was  held  here  on  May  3-7 »    This  meeting  was  devoted 

largely  to  trying  to  straighten  out  the  difficulties  involved  in 

evaluating  the  benefits  of  the  program  on  both  forest  and  range  lands. 

Procedures  for  range  land  have  been  pretty  well  worked  out  and  agreed 

upon,  but  the  forest  evaluation  is  still  in  somewhat  of  a  state  of 

fluxo    Detailed  theoretical  evaluations  have  been  worked  out  on  a  trial 

basis,  but  we  would  like  to  come  up  with  a  more  practical,  short-cut 

methodo    The  issue  is  complicated  by  several  factors.     One  is  the 

difference  between  regions  in  the  kinds  of  data  available  from  Forest 

Survey  (one  group  has  none).     Another  is  the  fact  that  benefits  must 

be  based  on  the  differences  between  future  conditions  with  the  going 

programs  and  future  conditions  with  the  accelerated  program.  That 

makes  it  necessary  to  project  into  the  future  the  status  of  forest 

lands  under  present  levels  of  management.    That  means  that  in  this 

region  where  there  is  still  a  considerable  amount  of  old  growth,  we 

must  predict  how  long  it  will  be  before  the  old,  mature  stands  will 

be  replaced  by  young  stands  which  can  be  put  under  intensive  management. 

In  addition,  our  estimates  of  average  annual  growth  in  the  future  with 

the  program  should  be  somewhat  in  line  with  regional  growth  goals  set-up 

by  the  Forest  Service.    To  add  further  confusion,  the  coming  Timber  Resources 

Review  may  considerably  alter  estimates  of  this  nature  set  forth  in 

the  Reappraisal. 

Physical  program  measures  for  National  Forest  lands  including  unit  and 
total  installation  costs  for  the  going  and  total  programs  have  been 
worked  out  for  all  sub-divisions  of  the  basin.     The  program  material 
for  other  federal  and  for  state  and  private  lands  is  now  undergoing 
similar  treatment.    Twerdal  has  worked  practically  full  time  on  this 
job  for  the  last  two  months. 

Bob  Hobba,  our  hydrologist,  returned  from  the  statistical  school  to 
find  the  Welcome  sign  hung  up  with  several  requests  for  urgently  needed 
information  attached  thereto.    As  a  result,  he  took  off  shortly  for 
Berkeley  to  confer  with  Anderson  on  problems  of  mutual  interest  to 
multiple-regressionists ,  with  a  stop-off  at  the  Western  Snow  Conference 
meeting  enroute.     Later,  he  met  with  Rosa  of  the  Intermountain  station 
to  discuss  with  him  the  hydrology  procedures  which  we  had  used  for  the 
Oregon  portion  of  the  Lower  Snake  River  sub-division,  and  to  see  how 
they  would  fit  in  with  the  hydrology  which  the  Intermountain  group  is 
working  up  for  the  rest  of  the  sub-division.    While  the  methods  used 
are  completely  different  -  Hobba 's  being  multiple  regression,  and  Rosa*s 
being  flood  routing  procedures  -  it  was  found  that  both  e2D5>^loy  essentially 


the  same  variables  for  evaluating  snow  melt  floods.    Rosa*s  method, 
is  based  on  snow  course  measurements  from  which  they  found  snow  ac- 
cumultation  and  rate  of  melt  to  be  correlated  with  forest  density, 
Hobba*s  regression  equation  found  to  best  express  peak  flow  used  a 
combined  meteorological  variable  plus  an  expression  of  the  amount 
of  poorly  stocked  and  logged  or  burned  forest  land.    The  multiple 
correlation  coefficient  of  this  equation  is   ,889,  and  all  variables 
satisfied  tests  of  significance.    For  evaluating  summer  storms,  both 
will  introduce  expressions  of  range  conditions  . 

The  division  has  turned  over  to  the  Intermountain  group  all  the  com- 
pleted program  and  damage  data  we  had  for  the  northeastern  Oregon  area. 
Part  of  this  transfer  was  affected  by  Bullard  and  Fittinger  who  met 
with  Adams  at  Baker  during  the  latter  part  of  May,    Accompanied  by 
Adams ,  they  travelled  over  pafts  of  the  area  and  visited  several  super- 
visorsof  f  ices  and  district  rangers'  headquarters  to  get  some  on-the- 
ground  opinions  regarding  some  of  the  program  material. 

Sartz  has  been  working  with  a  representative  from  the  SCS  in  preparing 
a  set  of  instructions  on  format  of  the  report  and  appendices.  The 
instructions,  which  are  aimed  at  getting  uniformity  of  material  sub- 
mitted by  different  people,  have  to  do  with  spacing,  width  of  margins, 
indentation",  proper  use  of  under-lining,  etc.    Separate  instructions 
will  be  prepared  for  text  material,  for  tables,  and  for  maps  and  figures. 
They  should  be  foi'thcoming  early  next  month. 

To  get  rid  of  a  backlog  of  charts,  graphs,  and  maps  which  needed  doing, 
Lee  Still,  a  draftsman,  was  hired  in  May, 

Advance  Studies 

Rocky  Mountain  trapezoidal  flumes  for  stream  gaging  were  installed 
on  the  three  small  tributaries  to  Lookout  Creek  Tftrtiich  have  been  selected 
for  influences  study  on  the  Blue  River  Experimental  Forest,    The  in- 
stallation job  was  done  on  contract,  with  Hale  supervising.     The  contract, 
however,  did  not  call  for  mounting  the  gage  houses  on  the  stilling 
well  casings.    The  houses  were  constructed  at  the  regional  equipment 
shop  in  Portland  and  were  hauled  as  close  to  the  gage  sites  as  the 
construction  roads  permitted.    At  one  site,  this  happened  to  be  about 
fifty  feet  vertically  above  the  installation.    Hale  and  Sartz,  with 
the  assistance  of  a  local  member  of  the  Division  of  Forest  Management, 
a  winch-equipped  truck,  and  various  and  sundry  chains  and  blocks  and 
tajckles ,  managed  to  "high  lead"  them  into  place,  but  for  inaccessible 
sites  such  as  these,  it  isn't  recommended.     It  would  have  been  better 
to  have  them  in  sections  which  could  be  more  easily  handled. 

Hale  is  currently  engaged  in  constructing  entry  platforms  and  ladders 
for  the  gage  houses  and  installing  the  instruments ,  so  measurements 
should  start  within  a  few  weeks. 

We  would  like  to  pass  on  some  of  the  lessons  learned  from  this  in- 
stallation job: 
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1.  If  you  use  flume  boxes  which  have  slots  for  regulating  the  water 
level,  estimate  the  lowest  flows  expected  before  designing  the 
flumes.    In  none  of  our  flumes  are  the  slots  low  enough  to  let 
water  into  the  flume  boxes  at  present  flows.    We  had  to  drill  holes 
below  the  slots  to  let  water  into  the  boxes  and  wells. 

2.  Provide  screw  caps  for  all  pipe  threads  to  prevent  damaging  them 
during  construction. 

3.  Provid4  a  means  of  shutting  off  water  flow  into  the  stilling  wells 
for  cleaning  purposes.    Our  shut -off  valve  will  probably  consist 
of  a  raw  potato  jammed  into  the  diversion  pipe. 

Fluma.  liner  plates  and  boxes  are  not  interchangeable.    Vfhen  having 
more  than  one  set  made  at  the  same  time,  have  them  marked  when  they 
are  fabricated. 

Hobba,  and  Silen  f*om  Forest  Management,  made  a  short  study  comparing 
flows  at  three  gaging  stations  on  Blue  River  and  its  main  tributary. 
Lookout  .Creek,  to  determine  if  any  additional  gages  are  needed.  A 
simple  regression  showed  daily  flow  at  the  two  Blue  River  stations  to 
be  highly  correlated.    In  addition,  both  of  these  flows  were  found  to 
be  equally  well  correlated  with  the  flow  of  Lookout  Creek. 

Twerdal  spent  about  two  weeks  early  in  the  quarter  putting  contour  lines 
on  aerial  photos  of  the  experimental  forest  at  the  request  of  the  division 
of  forest  management. 

The  stream  sediment  saii5)ling  program  carried  on  during  the  winter  season 
has  been  discontinued  except  for  two  tributaries  of  the  Wallowa  River 
which  will  be  sampled  all  summer.    One  of  these  flows  from  an  unlogged 
mountain  watershed,  the  other  through  irrigated  agricultural  land. 

The  division  recently  acquired  a  soil  moisture  probe,  which  is  an  in- 
strument that  looks  like  a  soil  auger,  without  the  auger.     Instead  of 
an  auger  bit,  it  has  a  small  brass  point  separated  from  the  metal  shaft 
by  a  plastic  spacer.    Two  wires,  one  connected  to  the  brass  point,  and 
the  other  grounded  to  the  shaft  extend  to  a  box,  mounted  on  the  handle, 
in  which  an.  ohmmeter  is  seated,     iihen  the  probe  is  pushed  into  soil, 
the  resistance  is  indicated  on  the  instrument  at  the  push  of  a  button. 
The  meter  readings,  of  course,  will  have  to  be  correlated  with  standard 
expressions  of  soil  moisture.    This  instrument  seems  to  offer  the  best 
idea  yet  for  quick  and  easy  soil  moisture  determinations.  However, 
preliminary  trials  indicated  that  the  model  we  have  is  not  sensitive 
enough  to  be  of  much  value  in  research  work. 

Cooperation 

Bullard  continued  his  activity  with  the  Forest  Soils  Committee.  One 

of  the  projects  currently  being  undertaken  by  the  members  is  a  compilation 

of  forest  soils  pro^^lems  gathered  from  various  organizations  to  be 
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submitted  to  the  forestry  schools  as  suggestions  for  students*  theses. 
The  manual  of  procedures  for  soils  sampling  and  analysis  is  about  ready 
for  publication. 

The  regional  engineering  office  recently  hired  a  soil  scientist,  John 
Arnold,  to  continue  work  on  the  road  drainage  and  soil  stabilization 
study  started  last  summer.    He  will  be  working  under  our  general  super- 
vision and  guidance.     This  is  now  a  full  time  job,  and  probably  will 
be  continued  for  three  or  four  years. 

In  mid-May,  Bullard  attended  the  CBIAC  Water  Pollution  subcommittee 
meeting,  and  gave  a  progress  report  on  the  watershed  protection  study 
assigned  to  his  work  group.    This  study  involves  collection  of  data 
on  water  quality  as  related  to  watershed  use,  problems  arising  from 
watershed  use,  state  and  other  regulations  affecting  this  use,  and 
research  needs. 

Late  in  April,  Bullard  and  Fittinger  made  an  inspection  of  the  mustard 
seeding  done  last  fall  by  the  Bureau  of  Land  Management  on  a  195^  burn 
in  southwest  Oregon,     The  catch  was  excellent,  and  coverage  fair  to 
good.    We  helped  the  Bureau  of  Land  Management  design  a  study  to  de- 
termine the  persistence  of  the  mustard,  the  effects  on  Douglas-fir 
regeneration,  and  the  protection  afforded  against  erosion;  and  expect 
to  follow  up  with  inspections  again  this  fall  and  next  spring. 

Talks 

Baudendistel  gave  a  talk  to  the  Agricultural  Contoiittee  at  the  kienatchee 
Chamber  of  Commerce  on  "Soil  and  Water  Problems  and  Research  Needs 
of  the  West  -  a  Resume  of  Senate  Document  No,  98*^ »     Afterwards  a  short 
recording  was  made  for  later  broadcast.     As  part  of  the  address,  he 
also  outlined  the  plans  we  have  made  for  influences  research  in  the 
Entiat  watershed. 

On  June  26,  Baudendistel  presented  a  paper  at  the  Institute  of  North- 
west Resources  meeting  in  Corvallis  on  *^Watershed  Management  Potentialities" 

Bullard  addressed  the  Northwest  Industrial  Waste  Conference  at  Wash- 
ington State  College  in  March,    His  talk  was,  "Effects  of  Logging  on 
Watershed  Values",     On  April  25  he  took  part  in  a  panel  discussion 
on  logging  of  watersheds  at  the  Pacific  Northwest  Section  meeting 
of  the  American  Water  Works  Association,    His  assigned  topic  was 
"Effects  of  Logging  on  Water  Quality". 

Beeson,  of  the  California  flood  surveys  group,  attended  a  meeting 
of  the  Oregon  State  Committee  on  Natural  Resources  held  May  23  at 
Blue  River.    He  presented  a  talk  entitled  "Progress  Report  on  the 
Willamette  River  Watershed  Survey"  in  connection  with  a  hearing  on 
the  McKenzie  River  Basin. 

People 

Latest  word  from  Bill  Nelson  tells  of  his  move  to  Paris,  which  he  says, 
he  likes  much  better  than  London. 
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Forest  Influences  Division 
Rocky  Mountain  Forest  and  Range  Experiment  Station 
Fort  ColJLinSj,  Colorado 


Manitou  Experimental  Forest  —  Front  Range 

Routine  stream-flow  records  began  during  the  latter  part  of  March.    Plans  were 
completed  for  the  third  infiltration  stucf/  of  the  six  large  native  pastures o 
These  studies  are  designed  to  detennine  the  effect  of  grazing  intensity  on  watei*- 
absorption  rstes. 

\  The  ponder osa  pine  100-acre  runoff- and- erosion  plots  were  treated  during  the  period. 
The  treatment  ws.s  applied  to  one  battery  of  three  plots  and  consisted  of  the 
complete  removal  of  all  trees  and  litter.    This  treatment  simulated  the  treatment 
given  to  the  1-acre  watersheds  2  j^ears  ago. 

During  the  latter  part  of  June  the  inf iltrometers  were  calibrated  for  use  on  the 
experimental  pastures© 

Eraser  E3q)erimental  Forest  —  Continental  Divide 

The  Fraser  Experimental  Forest  was  opened  on  April  1.    Routine  measurements  of 
snow  accumulations  and  melt  were  made  during  the  period. 

The  flow  from  the  Fool  Creek  watershed  was  the  highest  of  record.    The  following 
tabulation  summarizes  the  peak  discharges  vfhich  have  occurred  from  the  watershed. 

TABLE  1 


Peak  Discharges 

Fool  Creek  East  St.  Louis  Creek 


Date 

c^.s. 

Date 

C  of .s . 

June  11,  19U2 

ll;.82 

June  20,  19U3 
June  15,  19Uii 

llo45 

June  22,  19ii3 

31.U5 

9*U7 

June  19,  I9UI; 

30.27 

June  2li,  19U5 

8o90 

June  2h,  19U5 

39o36 

June  10,  19U6 

12. 6U 

June  7,  I9U6 

23.17 

June  8,  19U7 

10.58 

June  8,  19U7 

32.80 

June  3,  I9U8 

13o06 

June  3,  19U8 

39ol;8 

June  17,  19U9 

1U«02 

June  17,  19u9 
June  16,  1950 

63,88 

June  16,  1950 

16.80 

65ol3 

June  21,  1951 

19. U2 

June  21,  1951 

6U..92 

June  10,  1952 

2ii.D  -X- 

June  10,  1952 

70^.0 

•5^-Preliminary  calculation. 
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Dtiring  the  forepart  of  June  the  ■vveather  was  very  Trarm  and  as  a  consequence,  the 
rate  of  sno^T-melt  very  high.    Observations  of  the  snow-melt  and  stream  flovf  from 
Fool  Creek  indicate  -that  the  ccnstraction  of  roads  on  the  watersheds  has  resulted 
in  considerable  ercsiono    The  water  floiTing  through  the  Fool  Creek  flume  during 
the  period  of  peak  discharges  was  muddy  and  carried  much  bedload.    This  was  not 
true  of  the  canpanion  watershed.  East  Sto  Louis  Creek. 

Western  Slope  Research  Canter  —  Delta,  Colorado 

A  preliminar*!^  snow-melt  study  "as  carried  out  on  Bla.ck  Mesa  Allotment  at  about 
9,000  feet  elevation.    The  results  of  the  study  sxe  tabu.lated  below: 

TABLE  2 

Blpck  Mesa  —  Snow-m.elt 

Dates  of  Meas^jreinent  Rate  per 

Location                         u/23         T        5/9    T"  ^/23  day 

\i/atcr  content  in  inches 

Mesa  Creek 

Open  Park                       2h.9                12.6            2.0  .76 

Spruce                            15.1                 h.6             2.2  .h3 

Corral  Creek 

Open  Park  18.6  koS  0  .8? 

Aspen  15.U  2.6  0  .80 

The  rates  of  snow-mielt  were  surprisingly  high,  indicating  that  the  conditions 
controlling  snoY^-melt  are  somevfhat  different  than  those  found  at  the  Fraser 
Experimental  Forest. 

Big  Horn  Research  Center  —  Laramie,  Yfyoming 

No  influences  work  under  vrnj  or  planned. 

Publications 

"Watershed  management  aspects  of  thinned  young  lodgepole  pine  stands"  'by 

B,  C.  Coodell  has  been  published  in  the  Ivlay  issue  of  the  Jo-'ornal  of  Forestry. 

Plans  for  a  joint  Departmental  publication  on  "Factors  affecting  snovj'-m.elt  and 
stream  flow— Fraser  Experimental  Forest,  Colorado"  Vv-ith  the  Bureau  of  Recla.mation 
have  been  completed.    It  is  anticipated  that  the  final  report  of  this  cooperative 
snow  investigation  vdll  be  in  manuscript  f onn  by  next  July.    Two  progress  reports 
have  been  released  concerning  this  study. 

Personnel 


Harrj'-  E.  Bro-i'?n  returned  to  the  Station  on  June  16.  Ke  had  spent  some  15  months 
with  the  I'larine  Corps  in  California.  For  the  present  his  assignment  mil  be  at 
the  Manitou  Experimental  Forest. 


DIVISION  OF  FORr.ST  INFLUENCES 
S0UTII3ASTSM  FOREST  EXPERH/IENT  STATION 

PROGRESS  REPORT 

January  -  June  1952 


SmMARY 

Covj-eeta    Hydrologio  Laboratory 

Need  for  H^^drologic  Evaluation  of  Class  VI  and  VII  Land 

Requests  for  how  to  manage  slopes  above  18  percent  are  increasing. 
Guides  based  on  hydrolcgic  principles  are  needed  for  land  planners  -who 
decide  vrhat  part  of  a  fp.rin  unit  or  watershed  should  be  in  grass  or  trees » 
■'■here  is  need  for  a  training  meeting  to  overcome  differences  of  opinion 
and  set  up  criteria  regarding  use  of  tree  or  grass  cover  on  Class  VI  and 
\H  Land, 

Effect  of  Forest  Cutting  on  Stream  Temperature 

Following  cutting  of  laurel  and  rhododendron  understory,  naximum 
stream  temperatures  showed  a  significant  rise.     Data  sug[:est  possibly 
forest  vegetation  along  tributary  streams  can  be  manipulated  to  create  a 
greater  period  of  optimum  temperature  necessary  for  development  of  trout, 
Yrhile  still  keeping  temperatures  "vvithin  limits  of  tolora-nce, 

Effect  of  Poor  Logging  and  Uncontrolled  Cutting  Practices  on  Water 

High  stream  turbidities  still  persist  4  years  after  logging  stopped. 
Analysis  this  quarter  indicated  annual  water  yields  have  increased  from  15 
to  20  percent  following  cutting  of  green  timber. 

Effect  of  Cutting  all  Shrub  and  free  Cover  and  Annual  Cutting  of  Regrowth 

After  the  first  year  increases  in  water  yield  declined.    This  is 
attributed  to  establishment  of  herbaceous  and  shrub  cover  between  sprouting 
stems  of  the  original  vegetation  I'vhich  intercepts  rain  and  transpires  water. 

Ilydrologic  Notes 

A  6-month  record  is  given  for  air  temperature,  evaporation,  rainfall, 
ground  water  and  stream  flow, 

liTind 

Analysis  this  quarter  indicated  that  surrounding  vegetation  can 
materially  influence  v/ind  velocities.    Changes  in  ratios  betvreen  2  and  10 
feet  above  the  ground  are  summarized. 
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Piedmont  Research  Center 

Organic  matter  percentages  reported  for  surface  foot  of  soil  under 
various  FiGdmont  forest  stands. 

Available  soil  moisture  reported  for  study  plots  during  quarter. 

First  meeting  of  Advisory  Committee, 


COYSETA  HYDROLOGIC  LABORATORY 
Jan."  June,  1952 

Need  for  Ilydrologic  Evaluation  of  Class  VI  and  VII  Land 


Ever  since  the  Secretary's  Memorandi;Qp.  1278,  issued  February  15, 
1951,  vre  are  noting  with  increasing  frequency  requests  and  discussions  by 
visitors  on  managing  steep  lands.    According  to  Memorandum  1278,  the  Soil 
Conservation  Service  is  responsible  for  classifying  land  based  on  its 
eight  land  capability  classes.    Of  direct  interest  to  the  Forest  Service 
are  Classes  VI  and  VII  because,  for  certain  conditions  in  these  tv/o  classes, 
trees  are  recognized  as  the  cover  necessary  for  maintaining  soil  stability 
and  producing  some  economic  returnso    For  the  land  planner  these  classes 
are  defined  as  follows: 

Class  VI-  Land  not  suited  for  cultivation?  should  m.ako 
good  pasture  with  careful  management  and  improve- 
ment through  re seeding  and  fertilizing.     It  is  also 
suited  for  trees.     It  washes  easily  and  has  steep 
slopes  that  range  from  18  to  26  percent. 

Class  VII-  Land  not  suited  for  cultivation  but  suited 
for  grass  or  trees  with  very  careful  management. 
It  has  shallow  soils  that  v/ash  easily,  8.nd  steep 
slopes  that  range  from  26  to  60  percent. 


The  above  definitions  are  certainly  adcouate  in  removing  these  lands  from 
cultivation.     It  appears  from  the  above,  however,  that  grass  and  tree 
cover  are  roughlv  equivalent  in  prevention  of  washing  and  in  stabilization 
and  preserving  desirable  hydrologic  properties  of  the  soil*    This  assump- 
tion may  not  be  correct;  certainly  for  Class  VII  on  the  basis  of  present 
data,  trees  vrould  appear  to  be  a  more  desirable  cover  where  slopes  run 
up  to  60  percent  on  shallow  soils.    For  one  thing,  it  may  be  difficult  to 
maintain  a  grass  cover  on  such  slopes  over  a  long  period  of  time.  These 
two  land  classes  are  much  too  broad  in  scope  and  arc  not  adequate  guides 
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for  the  land,  planners  who  must  decide  on  a  farm  "unit  or  ^vatorshed  basis 
what  part  should- be  in  grass  and  what  part  in  trees,    Spocif ically,  more 
information  and  data  arc  needed  on:  probable  income,  treatment  procedures 
and  hydrologic  properties  of  both  a  tree  and  grass  cover  in  preserving 
soil  and  water  values  for  slopes  above  18  percent.    Many  of  the  present 
farm  planners  are  not  acquainted  with  farm  forestry  econom.ics  or  sub- 
stituting of  tree  crops  for  difficult-to-maintain  pastures,     Tlicre  is  need 
for  a  training  meeting  to  overcome  present  differences  of  opinion  and  set 
up  criteria  regarding  use  of  tree  and  grass  cover  on  Class  VI  and  Class 
Vii  land. 

Effect  of  Forest  Cuttings  on  Stream  Temporatures 

Dense  understories  of  laurel  and  rhododendron  in  mountain  hardwood 
stands  are  sometimes  10  to  20  feet  tall  with  a  diameter  of  9  inches  at 
breast  height.     It  is  believed  that  those  plants  transpire  considerable 
quantities  of  v/ater  throughout  all  seasons  of  the  year.    In  making  orien- 
tation studies  of  the  amo-unt  of  water  used  by  different  types  of  vegeta- 
tion, a  watershed  experiment  was  carried  out  in  v.-hich  a  dense  understory 
y/as  compietoly  cut  to  the  ground  over  a  70-acre  drainage  area.    As  a  side- 
light on  this  study,  stream  temperatures  were  measured  on  the  cut  area  and 
an  adjacent  control  watershed  of  60  acres,  in  order  to  measure  changes 
which  might  result  from  the  treatment.    At  a  fixed  station  in  rapidly 
flowing  water,  weekly  maximum  and  minimum  temporatures  were  started  in  1947 
and  have  continued  to  dato.    Treatment  was  put  into  effect  Jojiuary  to  March 
1949.  Leaves  on  cut  vegetation  still  persisted  during  the  1949  groY^ing 
season  and  provided  sufficient  shading  so  that  no  changes  were  observed. 
After  these  leaves  dropped  the  post  treatment  mean  maximum  temperatures 
shoY/  a  significant  rise,  table  1,    The  monthly  mean  minimum  temperatures 
do  not  show  any  definite  trend, 

A  slight  rise  in  temperature  along  forested  streams  is  not  alv/ays 
bad  for  trout,    Througli  removal  of  the  understory  and  raising  water  temper- 
atures during  the  dormant  season  there  would  be  created  a  greater  period  of 
optimum  temporatures  necessary  for  grovrth  and  development  of  trout  and 
aquatic  organisms  upon  which  they  feed.    Possibly  forest  vegetation  along 
tributary  streams  can  be  manipulated  to  accomplish  this  result,  while  still 
keeping  water  temperatures  within  limits  of  tolerance. 
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Ta"blG  1, --Comparison  of  average  monthly  stream  temperatures  for  undis- 
turbed control  and  vra  tor  shed  vrith  laurel  and  rhododendron  under  story 
cut,    3y  before  and  after  treatment  periods. 


Month 


Maximum  stream  temperature  expressed  in  degrees  F. 

rsoD  ~ 


1947 

Before 
Control    Treated  Diff. 


list  year  after  leaves 
,  dropped  from  cut  vege- 
tation 
After 

;Control    Treated  Diff, 


1951 

2nd  year  after  leaves 
dropped  from,  cut  vege- 
tation 

Control    Treated  Diff,, 


Jan, 

48.5 

48,5 

Feb. 

41.2 

42.2 

Mar, 

43.2 

43,8 

Apr, 

51.8 

52,8 

May 

55,0 

57.0 

June 

60,0 

61.2 

July 

61.0 

62,0 

Aug. 

63.0 

64.2 

Sept. 

63.2 

64.5 

Oct. 

57,8 

58,2 

IJov, 

50,8 

50,2 

Dec. 

45,5 

45.5 

Total 

642.0 

650.1 

Aver  a 

ge  53.5 

54.2 

0 

/l.O 
/0,6 
/l,0 
/l,0 
/1. 2 
/l,0 
/l.2 
/l.3 
/0.4 
-0.6 
0 


52,0 
51.2 
48.3 
54.2 
57.4 
60,5 
63.2 
61,9 
61,0 
56,8 
51.0 
42.7 


54.6 
51,8 
49.8 
55.0 
59.4 
62.9 
64.0 
64.1 
61.9 
58.0 
52.2 
43.9 


/2.6 
/0.6 
/l.O 
/0.8 
/2.0 
/2.4 
/0.8 
/2.2 
/0,9 
/l,2 
/1.2 
/l,2 


42,6 
43,5 
48.0 
49.9 
56.  2 
59.8 
63,4 
64.5 
63,2 
60.4 
51.5 
48.5 


44.8 
46.6 
49.9 
52.0 
58.1 
61.5 
64.6 
65.2 
63.8 
60,2 
51.5 
49.0 


/2,2 
/3.1 
/1.9 
/2,1 
/l.9 
/1.7 
/l,2 
/0.7 
/0.6 
-0.2 
0 

/0.-5 


54.3 


55,6 


/I.3 


ignificant  at  5  percent  level;  Ftcst  7.08;  F  ,05  equals  4.32  for  land 
21  D.F. 


Effects  of  Steep  Land  Agriculture 

The  Station  has  received  a  copy  of  Robert  E.  Dils'  completed  thesis 
for  the  degree  of  Doctor  of  Philosophy,    Dils,  Vvtio  is  at  present  Asst,  Prof, 
of  Forestry  at  Michigan  State  College,  vras  awarded  his  Doctorate  in  June. 
The  thesis  ''Changes  in  Some  Vegetation,  Surface  Soil  and  Surface  Runoff 
Characteristics  of  a  "■."at^rshod  Brougiit  About  by  Forest  Cutting  and  Subse- 
quent Mountain  Farming"  is  a  study  on  a  Covrceta  watershed  converted  to  a 
mountain  farm. 
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Hydrologists J  engineers,  conservationists,  foresters  and  others 
v/ill  find  the  study  extremely  interesting  and  significant.    More  and  more 
attention  is  "being  focused  on  hydrology  of  small  headwater  vrater sheds. 
Recurring  floods  in  such  areas  generally  do  not  come  to  the  attention  of 
the  public  in  the  same  way  that  major  floods  "become  a  natural  catastrophe. 
Yet  in  total  the  flood  damage  in  small  watersheds  on  an  annual  "basis 
probably  exceeds  the  former.     In  this  study  the  reader  vrill  see  for  himself 
how  one  type  of  land  use  rapidly  causes  a  "deleterious  effect  on  the  water 
resource,  soil-water  relations,  and  on  the  quality  and  quantity  of  the 
vegetal  cover." 

A  copy  of  the  thesis  is  available  to  the  Station  for  in-service  use. 

In  the  early  morning  hours  of  June  11  a  local  thunderstorm  occurred 
in  the  area  of  watershed  No.  3,     It  was  a  storm  of  very  brief  duration  and 
fairly  high  intensity,  although  several  storms  in  the  past--as  shoivn  in  the 
accompanying  table — exhibited  higher  intensities.    Of  particular  significance 
is  the  fact  that  peak  flow  for  this  storm,  <:02  c.s.m.  is  the  second  highest 
measured  in  the  17  years  this  area  has  been  gaged.    Peak  flow  in  the  storm 
of  July  10,  1949,  the  highest  on  record,  occurred  after  the  stage  had  been 
set  by  previous  rains  which  had  saturated  the  soil.     In  addition,  unusually 
large  quantities  of  sediment  moved  into  the  streams,    Viliile  comparable 
figures  are  not  available  for  the  other  storms  listed  in  the  table,  obser- 
vations indicate  that  only  the  storm  of  July  10,  1949  and  July  30,  1943 
exceeded  this  one  in  movement  of  soil.    Analysis  of  samples  some  20  minutes 
after  time  of  maximira  flow  yielded  turbidities  around  5,000  p.p,m,  of 
material  in  suspension.    Higher  turbidities  must  have  prevailed  around  the 
time  of  maximum  flow,  as  evidenced  by  the  considerable  quantities  of  gravel 
and  large  stones  up  to  6"  in  diameter  v^ich  were  deposited  in  the  ponding 
basin  above  the  control  section. 

Table  2. — Steep  land  agriculture.     Comparison  of  runoff 
from  summ.er  storms.    Post  treatment  period 


Stream 

flow 

Precipitation 

Date  of  : 

peak 

Ilax,  Int. 

for 

storm  : 

discharge 

:  Total 

selected 

time 

intervals 

20  Min. 

10  Min. 

c 

, s.nol/ 

'  !Cn./hr. 

In./hr. 

In./hr. 

July  30,  1943 

398 

0,62 

1,83 

3.06 

4.98 

Aug.  25,  1947 

113 

0.18 

2,33 

4.50 

5.10 

Jul.  10,  1949 

1849 

2,87 

2.88 

4.11 

4.44 

Jul.  15,  1951 

.  144 

0.22 

1.75 

3.78 

4.74 

June  11,  1952 

402 

0,62 

0,82 

2.43 

3.84 

1/  c.s.m,  equal 

s  cubic 

feet  per 

second  per 

square  mile. 
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The  above  dc.ta  coincide  Vvdth  observations  and  moasurGniGnts  of  various 
kinds  that  the  moimtain  farm  is  becoming  more  and  more  a  flood  hazard. 
It  is  a  rather  unique  Gxpcrienco  to  cye-7:itnosG  the  progressive  dGteriora- 
tion  of  the  capacity  of  the  vratcrshed  to  control  the  movencnt  of  v;ater 
under  the  impact  of  continued  grazing.    Observations  during  the  storms  and 
immediately  folio vdng  indicated  (l)  excessive  channel  bank  cutting  during 
the  storm  and  (2)  a  v/ell  defined  net\York  of  rills  and  gullies  v/ere  estab- 
lished in  the  hcaviljr  trampled  lov/er  pasture,  facilitating  rapid  movement  of 
storm  v^rater  and  transportation  of  large  quantities  of  soil. 

Effects  of  Poor  Logging  and  Uncontrolled  Cutting  Practices  on  Water 

Four  years  after  logging  operations  stopped,  active  soil  displaco- 
raont  continues  on  the  vratershcd.    Material  eroded  from,  the  road  and  skid 
trails  continue  to  accumulate  in  the  stream  channels  and  is  carried  away 
as  sediment  dui^ing  storms.    The  local  thunderstorm  of  June  11,  mentioned 
earlier,  produced  turbidities  as  high  as  1400  parts  per  million. 

Analysis  this  quarter  indicated  that  viator  yields  have  increased 
following  cutting  of  green  timber  on  this  poorly  logged  watershed.  Before 
cutting,  about  200,000  bd,  ft,  of  merchantable  green  timber  was  estimated 
to  be  present  on  the  212-acrc  vratershed.    Eighty-six  thousand  bd,  ft,  of 
choice  timber  vras  cut  and  skidded  off  the  area  between  May  1942  and  the 
spring  of  1943,    A  second  green  timber  cut  occurred  during  the  period  of 
April  to  October  1947  when  75,000  bd,  ft.  viorc  cut  from  25  acres  in  upper 
coves.     Cutting  continued  in  1948  vrfien  57,000  bd,  ft,  was  cut  betv/oen  March 
through  June  and  the  balance  of  37,000  bd,  ft,  cut  in  July  and  October, 
Although  cutting  recorded  a  total  of  around  1200  "bd,  ft,  per  acre  in  green 
timber,  a  largo  number  of  mature  hickories  and  excessively  deformed  or 
decayed  trees  were  loft. 

There  was  some  increase  in  water  yield  following  the  "light 
selective  cutting"  in  1942-1943,  table  3,    After  heavy  cutting  of  green 
tim.ber  started  in  April  1947,  noticeable  streamflow  increases  were  observed 
in  October,     These  increases  have  persisted  through  1951  and  the  trend 
appears  they  v/ill  continue  but  in  decreasing  amounts  for  another  3  to  6-yoar 
period. 


I 

I- 
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T  ab  1 0  3 .  -  -2^£n  gos  in  TO.tcr  yiold  follovjlng  unrogul  a  tod 
cutting  of  merchant able  green  timber 


Yoar 


Incroaso  in 
annual  v/atcr  yiold 
Porccnt  '"'(jallons 


1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 


1.3 
7.5 
7.3 
6.2 
5.6 
9.8 
25.5 
17.2 
20.7 


3,900,000 
17,500,000 
13,000,000 
17,500,000 
10,900,000 
23,300,000 
80,600,000 
46,100,000 
41,700,000 


These  data  su2gost  there  are  opportunities  in  forest  management  practices 
for  increasing  flov;  from  headwater  areas  supplying  vatcr  for  industries 
and  hydroelectric  power  production.     For  areas  v/here  tho  comiaodity  valuo 
of  water  far  exceeds  total  value  of  harvested  timbers  and  wood  products, 
management  objectives  should  be  for  sustained  maximum  flows  of  high  quality 
water. 

Effect  of  Cuttin;  all  Shrub  and  Tree  Cover  and  Annual  Cutting  of  Rogrovjth 


Visitors  et  Coweeta  while  viewing  tho  clear  cut  watershed  ofton  ask: 


IIow  does  the  present  yield  compare  with  tho  pronounced  effect  that  oc- 
curred the  first  yoar  after  cutting?"    After  the  first  year,  poroentagc 
incroaso  declined  (table  4).    The  reduction  to  low  values  during  tho  1943 
to  1946  period  is  caused  by  annual  rcgrowth  which  could  not  be  cut  during 
tho  war  period.    Decline  to  a  45-porcGnt  level  for  the  1947  to  1951  period 
is  attributed  to  several  factors.     One  is  establishment  over  most  of  the 
area  of  complete  herbaceous  and  shrub  ground  cover  bGtiY3en  the  sprouting 
stems  of  the  original  vegetation,  which  intercepts  rain  and  transpires 
Ymter.    For  some  portions  another  factor  nay  be  greater  evaporation  from 
exposed  soil  through  decreased  amounts  of  litter  on  the  surface. 
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Tatlc  4. --Changes  in  water  yic-ld  for  grovfing  soason  following 
coiriplcto  cutting  of  forest  v c g c tc^tion  end  annua  1  c utting  of 

na  t  ur  a  1  r  o  s'r  oirth , 


Year  IncrcasG  in  Hay  to 

Octo  b  Qr"7a±br~y  ilSTds 


(Percent)  (inches) 


1941 

177  * 

7o74 

1942 

75 

7,18 

1943 

24 

4,79 

1944 

15 

1.18 

1845 

31  t")^ 

2.30 

1946 

34  1/ 

3.82 

1947 

52  * 

3.96 

1948 

53  * 

5,29 

1049 

25  * 

5.53 

1950 

65  * 

7.75 

1951 

36  * 

3,39 

1 


*  Yiars  in  vfhich  natural  regro"V7th  vras  cut,        l/  One-half  of  area  cut 
Years  in  v/hich  natural  regrovrth  not  cut,  during  grovdng  season. 


Hydrolo gic  Notes 

Climate 

The  January  to  June  period  has  been  characterized  by  higher  tem- 
perature than  normal.    This  \i3.s  especially  evident  during  the  last  half  of 
Juno  vhen  the  daily  ina::imum  vras  recorded  at  90°  F.  or  above  for  seven 
straight  days.    An  absolute  maxinum  of  96°Fo  on  June  27  vras  the  highest 
tcmpcrabure  recorded  at  Covrceta,  the  prcv5.ous  high  of  94.5°F,  being  re- 
corded on  July  1,  1940,    T:i0  mininuin  temperature  recorded  during  the 
period  v;as  /  5°F,  on  January  30,     In  previous  years,  minimum  temperatures 
as  lov;  as  -15°  have  boon  experienced. 
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Tabic  5,-"Cliinrtic  sujimnry  of  air  tcmporaturG  and  ovaporc'.tion. 


Monthly  moan  air  tornporaturo   Monthly 


Month 

AVG 

Maximum 

Minimum 

Evcvpo  ration 

15-Yr. 

1952 

15-Yr, 

1952 

15-yr. 

1952 

15-Yr, 

1952 

°F, 

op. 

^F. 

In. 

In. 

Jan. 

39,9 

44,1 

50,8 

54,9 

29.0 

33,3 

1.15 

1.42 

Feb, 

40.8 

43.0 

52.8 

55.1 

28.7 

30.9 

1.68 

1.72 

Mar,  . 

46.8 

47o6 

59.7 

60.9 

33,8 

34.4 

2.82 

2.96 

Apr, 

54c6 

56.0 

68.2 

68,5 

41.0 

43,5 

3.76 

3.72 

May 

61.5 

62.8 

75,9 

77,7 

47.1 

47,8 

4,10 

3.87 

Juno 

68.7 

73,2 

82,0 

87.5 

55o4 

58.9 

4,03 

4.29 

Frost 

Tho  last  frost  of  the  Yn.ntor  s  cason  oocurrod  May  12  at  Tfoathor 

0 

Station  No.  1,  elevation  2250  feet,  v/ith  a  minimum  of  31  F,    This  compcircs 
Y/ith  an  average  date  of  Hay  2  and  a  late  date  of  Hay  13.    Colder  tcmpora- 
tures  Y/ere  noted  both  at  tho  medium  and  high  elevations  than  on  tho  valley 
floor.    This  is  contrary  to  the  t5rpical,  the  late  spring  frosts  usually 
being  confined  to  tho  vallc;/  floor  and/or  tho  high  coimtry. 

Snap  beans  v/crc  danngcd  from  frost  action,  but  other  truck  crops 
Y/cre  not  af footed,    Sassafrass,  ash,  and  oak  loaves  and  terminal  buds  woro 
nipped  at  medium  and  high  elevations. 

Wind 

Tlind  measurcm.ents  obtained  during  the  last  several  quarters  provide 
a  notoY/orthy  observation  on  the  effect  of  surrounding  vegetation  on  wind 
velocities. 

Weather  Station  No,  1,  the  station  at  vjhich  these  measurements  -ivcrc 
taken,  v.-as  originally''  established  in  a  7-acre  broom  sedge  field.    Ivro  acres 
of  this  field  wore  utilized  as  an  administrative  site  and  remained  in  es- 
sentially the  same  vegetative  condition  with  regards  to  Y.'ind  movement  as  at 
the  time  of  establislinent ,    The  Yvcathor  station  is  located  in  one  corner 
of  this  2-acrc  triangular  area. 

The  remaining  portion  of  the  broom  sedge  field  gradually  changed 
to  brush  and  then  to  a  forest  stand  20  to  25  feet  in  height  with  a  brush 
understory.  An  air  pocket  vto.s  thus  established.  This  cover  Y;as  removed 
in  January,  1952,  leaving  the  station  essentially  in  its  original  condition. 
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Precipitation 


Although  precipitation  has  boon  above  normal  for  the  imtcr  year 
to  date,  it  has  boon  sporadic.    March  brought  a  marked'  excess  of  moisture 
but  vfas  followed  by  bolov/  normal  rainfall  during  April,  May,  and  June, 
the  rair^all  being  approximately  20  percent  below  normal  during  the  latter 
three  months. 


Table  6, — Precipitation  summary,  Cowcota  Hydrologic  Laboratory, 


Deviation 

No.  of 

sto  rms 

Month 

15-Yr, 

average 

1952 

from 
average 

15-yr. 

avero.ge 

1952 

Jan, 

7,45 

7,51 

/  0.06 

12 

10 

?ob. 

luar , 

7.05 

5.26 

-  1.79 

6 

9 

7.58 

16.03 

/  8,45 

9 

8 

April 

5.92 

4.49 

-  1.43 

9 

7 

May 

4,41 

3.48 

-  0,93 

12 

11 

June 

4.61 

3,86 

-  0.75 

14 

11 

Tiater  year  to 

'June  30 

48.89 

58.35 

/  9,46 

62 

56 

Calendar  year 

to  <June  30 

37,02 

40,63 

/  3.61 

Several  high  intensity  storms  with  an  arcal  distribution  loss  than  15  sq, 
miles  occurred  during  the  period  both  around  Co¥»rccta  and  in  neighboring 
communities,    A  severe  storm  occurred  in  Rabun  Gap,  Georgia,  June  4,  Ap- 
proximately 4,18  inches  of  rainfall  fell  within  an  hour's  time.  Preliminary 
reports  from  TVA  indicated  that  the  estimated  peak  discharge  of  the  prin- 
cipal branch  of  the  storm  area  was  from  3000  to  3250  cs.m.     This  storm  peak 
talces  on  particular  significance  in  viow  of  the  fact  that  90  percent  of  the 
drainage  area  is  considered  to  be  "improved  pastiire"  and  10  percent  grazed 
woodlands.    The  peak  discharge  is  of  the  order  of  magnitude  that  has  been 
recorded  on  Covreeta  and  Bent  Creek  from  heavily  trampled  pastures, 

A  storm  on  March  10th  and  11th  produced  the  second  highest  storm 
peaks  in  Covreeta's  history.    The  storm  had  unusual  characteristics  in  that 
rainfall  fell  at  a  uniform  rate  for  14  hours  with  a  recorded  amount  of 
7,20  inches.    Flood  spillv;ay  sections  on  the  multiple  watershed  weirs 
operated  for  the  second  time  since  their  construction.    Damage,  particularly 
in  older  weirs,  mil  cost  several  thousand  dollars  to  repair.    In  addition, 
our  road  system  suffered  considerable  loss  duo  to  inadequate  culvert 
capacities. 

However,  excellent  records  yrere  obtained  during  the  actual  storm 
and  during  the  recessional  period.     Since  rainfall  was  uniform  and  stopped 
before  the  peak,  preliminary  examination  suggests  that  for  storm  hydro  graph 
analysis,  this  is  one  of  the  most  valuable  storms  recorded  to  date, 

I 
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Ground  Wat  or  and  Strccim  Flor/ 

Tho  moisture  dotontion  capacity  of  docp  forost  soils  was  well 
illustrated  during  end  follovdng  the  storm  of  March  10,    Recession  of  sub- 
surface storm  flows  after  the  abnormally  heavy  rainfall  continued  over  a 
three  to  four  day  period  as  shoxm  in  figure  1,    Rapid  rises  of  over  4  feet 
in  the  ground  v/ater  table  also  attest  to  the  rapidity  of  percolation  in 
forest  soils. 

Follomn^  the  last  major  storm  in  April,  gromd  v/ater  depletion 
has  been  rapid  until  sev^^ral  ground  vrclls  ivere  near  a  dry  state  on  June  30, 
In  general,  the  ground  v;ater  level  at  this  time  -vTr.s  lov/er  than  during  any 
year  exc jpt  1941, 

Stream  levels  also  were  correlated  v/ith  the  low  rainfall  during 
April,  May,  and  June,    High  elevation  v/ater sheds  v/ith  a  shallot/  soil  mantle 
shovred  the  reduction  in  flow  much  more  markedly. than  the  lovr  elevation 
watersheds  characterized  by  a  deop  soil  i;antlo.    For  example,  "i/atcrshed  tt^I ^ 
a  high  elevation  v/atorshed,  had  a  low  flow  of  ,73  c.s.m^  on  June  30  as  com- 
pared \7it]i.  1.32  c,s,m,  on  Y'latershed -:;-2,  a  lev/  elevation  watershed.  In 
general,  the  scjr.e  inverse  relationship  of  flow  to  elevation  held  true  through- 
out the  ar^a. 
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Miscollancous 

Thomc.s  C,  Nelson  transferred  from  tho  Hitchiti  Exporimcntal 
Forest  nGc>r  Macon,  Georgia,  to  the  Division  of  Forest  Influences  and  re- 
ported June  1,    Kelson's  assignment  vdll  be  in  a  new  phase  of  research  at 
Cov/ceta,  integrating  the  silvicultural  aspects  of  forest  management  and 
water  resource  management. 

Glenn  Smalloy,  Michigan  State  College,  reported  J\me  23  to  -work 
on  data  tov/;:.rds  his  Master  Thesis.    Smallcy  has  selected  as  his  thesis, 
"Some  Criteria  for  Determining  Unit  Control  Areas  for  vTatershcd  Managoment 
on  Municipal  and  Industrial  Vfater sheds  in  the  Southern  Appalachian 
Mountains . " 

Dorothy  Crandall,  Professor  of  Botany,  Randolph-Macon  University, 
Lynchburg,  Virginia,  spent  June  10  to  28  tallying  vegetation  in  mil-acre 
plots  on  land  use  v.-atersheds.    Office  and  field  discussions  were  held  on 
possibilities  of  using  Cov/eeta  data  as  a  thesis  for  the  degree  of  Doctor  of 
Philosophy. 

Leroy  Jones,  School  of  Forestry,  University  of  Georgia,  and 
Curtis,  co-op  forestry  student.  University  of  North  Carolina,  arc  hero 
for  the  summer. 

Cooperation  v/ith  Georgia  Agriculture  Mobilization  Comjnittee 

A  coordinated  water  use  and  conservation  plan  for  the  State  of 
Georgia  v/as  completed  this  quarter.     Johnson  spent  considcrablo  time  during 
May  drafting  this  IS-pagc  report. 

Cooperation  vdth  Federal  Power  Commission 

E,  R.  Griffith,  Regional  Engineer  vnth  the  Federal  Power  Commission, 
spent  June  30  at  Coivecta,     This  Commission  is  very  interested  in  water  used 
by  forest  vegetation  and  hov/  v/atcr  yields  may  be  influenced  through  manipu- 
lating forest  st:.nds.    Data  from.  5  i-vatersheds  whcro  varj'^ing  amounts  of  tho 
forest  stand  have  boon  treated  wore  discussed  and  furnished  for  in-service 
use  by  the  Povfcr  Commission, 
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^ ctings  and  Training  Sessions 

Johnson  participated  in  the  Southoastorn  Station  Y.'ork  Ccntor 
Loaders  ConfcrGnco,  February  13-14. 

Johnson  attended  the  Seventh  Midvre'storn  States  Flood  Control  Con- 
ference at  licntu.ckjT-  State  Park,  Hardin,  Ky. ,  May  28-29,    At  this  meeting  he 
presented  a  30-minute  slide  lecture  on  "Yfatershod  ^ianagement  F^esearch  "by 
the  Forest  Service  at  the  Covroeta  Hydro  logic  Laboratory," 

The  American  Forestry  Association  vdll  hold  its  annual  meeting  in 
Asheville,  II,  C,^  October  12-15,    The  theme  of  this  meeting  viill  bo  the 
relation  of  forests  and  v/ator.    One  of  the  four  scheduled  field  trips  v/ill 
be  to  Cov/ceta,  October  14o     Tentative  estimates  are  that  200-500  people 
Tvill  take  this  trip.     Several  planning  meetings  have  been  held  and  arrange- 
ments arc  undenvay  to  develop  a  brochure  for  the  trip  and  Covrccta  display 
panels  and  photographs    constructing  bus  turnarounds,  comfort  stations, 
and  supplying  a  luncheon  to  be  served  on  the  area. 

Inspection 

A  functional  inspection  and  rcscarcla  program  rcvicv;  \'td.s  carried  out 
by  Dr,  H,  G,  Wilm,  April  9-11,     This  v;as  the  first  inspection  at  Cov/oeta 
by  "^Tilm,    Many  helpful  suggestions  vioro  received  as  vrcll  as  guiding  prin- 
ciples for  future  research  projects, 

Coweeta  vras  inspected  by  Barrett  and  Erovra,  April  23  as  part  of 
the  Station's  GI     inspection,     Johnson  spent  April  24  and  25  in  Asheville, 
v/here  the  program  phases  of  the  inspection  continued, 

R,  Pidgcon  inspected  the  Covv-'ceta  road  system  Juno  26.  Because 
Cov/eeta's  objectives  require  crystal  clear  vjater  in  the  streams,  it  v/as 
found  that  maintenance  costs  on  our  steep  roads  v;ere  higher  than  on  National 
Forest  roads.    An  on-tho-ground  inspection  quickljr  demonstrated  this  need,- 
and  efforts  are  novr  underway  to  obtain  adequate  surfacing  and  maintenance 
funds.    Also,  betterment  funds  are  nccessarj'"  to  avoid  excessive  flood 
damages  that  occur  during  each  major  flood  due  to  inadequate  culvert  and 
bridge  capacities. 


Effect  of  Farm  Tfoodland  Grazing  on  Watershed 
Values  in  the  Southern  Appalachian  Mountains. 
Journal  of  Forestry,  50(2),    February  1952, 

A  rough  draft  for  vithin- Divi sion  use  of  the  Cowccta  Progress 
Report  was  completed  April  1,     This  v/as  revievred  by  T^'ilm  ajid  follow- 
ing his  suggestions  the  Progress  Report  was  roi'jritton.     Six  of  the 
seven  chapters  in  this  technical  report  were  completed  hy  June  30, 
Plans  are  to  have  a  completed  report  ready  for  the  first  in-Station 
review  by  late  surar^.cr. 


Publications 

Johnson,  E,  A, 
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Visitors 


'':U  TFo  VJbodhousG,  C,  lU  M,  Van  Bavol,  Agrciioiny  Dcptoj  Ho  Co  State; 
J.  A,  Rignoy,  Statistical  Institute,  IT,  C,  State,  Raleigh,  N,  C., 
Jan.  10, 

Banc.n  Gholam-Ali,  and  Jazirey  M«  Hassoin,  Forest  Engineers,  Iran 
Forest  Service,  Teheran,  Iran,  Jan.  16, 

Ted  C,  Maui'or,  Regional  Agronomist,  SCS,  Spartanburg,  S.  C,  Jan.  17. 

Vfillis  King,  and  W.  T.  Carbine,  Fish  and  Wildlife  Scr^dce,  Washington; 
Merle  A,  Gee,  Forest  Service,  W.O.i  Sdv/ard  E,  Huesho  and  Ancil  HalloYjay 
Fish  and  Ylildlif  G  Service,  Atlanta,  Ga.  j  Duave  RaiTSc,  N.  C.  Vfildlifc 
Resource  Commission,  Raleigh,  H,  C,|  Charles  Coffin,  Forest  Scrvico, 
Ashoville,  February  12-13. 

L,  K,  Mays,  Assist,  Ro,r;ional  Forester,  R-6,  Portland,  Ore.;  W,  C. 
Callender,  Region  8;  W.  Nothstcin,  Kantahala  N.  F.,  Feb.  28. 

TiTclve  mombors  of  University  of  Tennessee, Hydrology  Class,  Ivnoxvillc, 
Tonn.,  March  2. 

R,  J.  Costely,  Supervisor,  Allegheny  N.  F.,  Warren,  Pa.,  March  10. 

Eric  Yfinters,  Paul  Johnson,  S.  L.  Tisdalo,  Agricultural  Research,  TVA; 
M,  11,  Snyder,  Hydraulic  Data,  TVA;  and  W.  VJ".  YJoodhousc,  11*  C.  State 
Agronomy  Dept.,  March  18. 

R.  W.  Moshcr,  Bill  Borgoffen,  Division  of  I(f:E,  V/.  0.,  March  20-22. 

Twenty-five  Hayivood  Coimty  farmers.  State  Extension  forester  John  L. 
Gray,  F,  C,  Lovely,  Southern  Pulpwood  Cons.  Association,  Concord,  N,  C. 
March  20. 

M.  A.  Benson,  U.  S.  Geological  Survey,  Washington,  D.  C;  A.  B.  Goodwin 
and  Ed  Burke,  U3GS,  Ashevillc,  N.  C.,  March  26. 

Howard  A.  Miller  and  L.  S,  Givens,  U.  S.  Fish  and  yfildlife  Service, 
Atlanta,  G^.,  April  2. 

Roy  Silcn,  Forester,  Pacific  IJorthwest  Station,  April  3. 

Fred  Hornaday,  American  Forestry  Association,  Washington,  D.  C, 
April  8,  9. 

Thirty-five  students.  Geography  Class,  Franklin  High  School,  April  16. 
Forty  students,  Biologj?-  Class,  Franklin  High  School,  April  21, 
Forty  students.  Biology  Class,  Franklin  High  School,  April  22. 
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L.  I.  Barrott,  A,  A,  Bro-wn,  V'^ashington  Office;  Carl  Ostrom,  Ashcvillc, 
April  23, 

TJ,  E.  YJ^igiitj  lij.  Lo  ilichols,  Smokoy  Mtn»  Trailvra.ys  Go,,  Ashcvillo,  Apr,  28. 

C,  BdiTC^rd  Bohro,  Forest  Service,  George  E  Bradley,  P!>!S,  Sdwr^rd  L, 
Groonfiold,  BAE,  C,  P,  Barnes,  Agr,  Res.  AdiTio,  Washington,  D,  Cej  John 
Barnard,  SC3,  Ford  S,  Prince,  Agr,  Res,  Adm, j       Re  Tripp,  Forest  SQrvico, 
Upper  Darby,  Pa,;  Joseph  A,  Horn,  Flil/'i.,  Boston,  Mass.,  April  29-30, 

L,  L,  Gross,  Forest  Service,  Vf,  0,,  and  J,  A,  Stroinz,  Region  8,  April  29« 

Twenty- tv'o  students.  Vocational  Agriculture  Glass,  Rabun  Gap-ITachoochoc 
Eigh  School,  May  7,  Ao  M, 

Forty  s tudents.  General  Science  Class,  Franklin  High  School,  May  7,  P.M. 

17,  M.  Vrnito,  and  B,  F,  Spradlin,  Geologists,  USGS,  Shelby,  N,  C,,  H-y  14, 

B,  E,  '.'rhclan,  and  J,  H.  Dat^os,  Hydrolo gists,  ^pper  Darby,  Pa.,  Hay  20-21, 

Supervisor, Cumbcrlcjid  17.  F.  and  his  staff  and  District  Rangers,  11  indi- 
viduals, '7,  S,  Hodges,  Region  7,  Philadelphia,  Fa,,  May  26, 

Seven  Austrian  Foresters,  Seaborn  Jolinson,  Picgah  National  Forest,  Juno  7. 

Louis  3,  '.uell,  Soil  Scientist,  SCS,  Shelby,  N,  C,,  June  10, 

[alter  17,  Saur,  3raz,,  Gov,  Forester,  Lavras,  Minas,  Brazil,  Juno  13, 

Dr.  Richmond  B,  liycrs.  Geologist,  Pa,  Yfater  and  Power  Company,  Lancaster, 
Pa,,  June  18, 

Panos  Pathanassopoulos ,  Minister  of  Agriculture  GrQOoe,  Dirk  W,  Stolp, 
Research  Scientist  Soil  and  V.'ater  Conservation,  Hageningon,  Buisstecg  4, 
The  Netherlands,     June  22, 

F,  H.  Bo-'^man,  Dept,  of  Biology,  Emory  University,  Atlanta,  Ga, ,  Juno  24. 

Thirty-five  Clay  Cour.ty  F-j-mcrs,  Haynesville,  IT,  C,,  June  27, 

Dr»  Samuel  -obinson  end  ;^r,  Charles  Lindsle^'-,  Ashevillc,  N.  C,^  and 

Mr.  Michael  Robinson,  Seattle,  l-'ashington,  Hildnerness  Society,  June  29. 

E,  R,  Griffith,  Engineer,  Federal  Fov/er  Coimnission,  Atlanta,  Ga,,   ^xme  30, 
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SOUTHEASTERN  FOREST  SXPERBffiNT  STATION 
PIEmONT  RESEARCH  CEOTER 

QUARTERLY  PROGRESS  REPORT 
April  -  June  1952 


Soil  Moisture 

Results  this  spring  confirm  the  hea-vy  drain  on  soil  moisture 
at  forested  sites  reported  before.    The  table  below  shows  this  rapid  with- 
drawal of  moisture: 

Inches  of  Available  Water  and  Rainfall  -  Calhoun  Soil  Moisture  Plots 

Available  Water  -  Upper  6  Feet  of  Soil 

Date       "     Loblolly  Pine    Pine  Itardwood     Broom  Sedge      Barren  Rainfall 
""(ll-yr.  old)      (40-yr.  olTJ  (Field) 


March  31  7.71  6.39  7.20  6.40 

April  30              6.14                     5.27                  7,39             6.38  3,60 

May  31                  3,47                     3.42                  5.68             6,10  2.83 

June  20                2.60                     2,91                  4.48             5.42  1.33 

Total  rainfall  „„_^„-„>-„„_„_-._„>-„   7,76 


Low  soil  moisture  is  the  probable  explanation  for  the  compara- 
tively smaller  v/ater  use  at  forested  plots  than  at  the  other  plots 
during  June,    Even  during  April,  pine  roots  were  taking  considerable  v/ater 
from  a  depth  of  six  feet, 

A  large  part  of  the  work  on  this  project  during  the  quarter  was 
the  determination  of  volume  v/eights  and  wilting  points  and  the  compilation 
and  assembling  of  data.    This  information  will  be  included  in  the  final 
report  on  this  project  which  is  to  be  completed  in  the  next  6  months. 

Organic  Matter  Content  of  Piedmont  Forest  Soils 

Previous  reports  have  presented  information  on  nutrient  content 
of  litter  and  weight  of  litter  fall.  The  follovdng  table  gives  the  per- 
cent of  organic  natter  for  various  soil  depths  to  12  inches  for  the  same 
plots  wliere  litter  fall  v/as  measured. 
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Organic  Matter  Distribution  in  the  Surface  Foot  of  Soil 
in  Some  Piediiiont  Forest  Soils 
(expressed  in  percent  of  oven  dry  weight) 


Depth  in  Inches 

Pine 

Stands 

Pine-Hardwood 

Stands 

Hardwood  Stands 

1 

2     -  3 

4 

5 

6 

7 

8 

9 

0-1 

1.71 

1.36  1.03 

3ol9 

5.23 

8,10 

7.38 

10.24 

4.77 

1-2 

1.25 

0.94  0.83 

2.52 

3.00 

3.32 

5.36 

5.85 

2.00 

2-4 

1.03 

1.02  0.7o 

1.92 

1.79 

2.49 

.  4.18 

3.59 

1.03 

4-6 

0.98 

Oc90  0«66 

1.17 

1.11 

1.92 

3.44 

2,21 

0.70 

6-8 

0.94 

0.72  0.62 

0o83 

0.80 

1,58 

3.10 

1,52 

0.54 

8-10 

0.89 

0.64  0.54 

0.50 

0.50 

1.36 

3.18 

1.25 

0.51 

10-12 

0.76 

0.55  0.47 

0.50 

0.52 

1.06 

3.20 

0.91 

0.45 

Each  tabular  value  is 

the  arithme 

tic  average  of 

12  soil 

samples. 

All  of  the  differences  in  the  above  table  cannot  be  ascribed  to  the 
effect  of  the  vegetation  on  the  site  as  the  results  are  confounded  with  other 
factors,  primarily,  texture  of  the  soil  at  the  surface  and  the  age  of  the 
vegetation.    For  example,  stand  one  consists  of  50-year-old  natural  loblolly 
growing  of  clay,  stand  three  is  an  eleven-year-old  loblolly  plantation 
growing  on  sandy  loam,  and  stand  eight  is  a  hardwood  stand  150  years  old 
growing  on  sandy  clay  loam. 

In  spite  of  the  numerous  variables  involved  the  results  do  show 
that  the  vegetation  has  a  marked  effect  on  the  organic  matter  incorporation. 

It  will  be  noted  that  in  general  there  is  a  continual  decrease  of 
organic  mfitter  with  depth.    This  does  not  always  hold  for  individual  pro- 
files due  to  old  root  and  animal  channels  and  buried  organic  matter.  - 

Stand  9  differs  appreciably  from  the  other  two  hardwood  stands, 
The  probable  reasons  for  this  are  (l)  the  surface  soil  is  very  sandy  which 
would  permit  more  rapid  oxidation  of  the  organic  matter,  and  (2)  the  leaf 
fall  in  stand  9  consists  of  about  60  percent  oak  leaves  as  compared  with 
15  percent  for  stands  7  and  8,    That  oak  leaves  have  a  slight  dry  matter 
loss  with  time  when  compared  with  other  hardwoods  (Dogwood,  red  maple,  hickory, 
etc.)  has  been  shovm  experimentally  by  Lunt.    That  the  oak  leaves  are  slower 
to  decompose  is  also  shown  by  the  fact  that  in  stand  9  the  humus  type  is  a  2 
duff -mull  (li-layer  present)  while  in  stands  7  and  8  the  humus  type  are  mulls 
(no  H-layer  present). 

This  study  shows  us  the  probable  range  of  organic  matter  content  of 
Piedmont  forest  soil,  i.e.,  from  young  pine  planted  on  abandoned  and  eroded 
fields  to  old  grovjth  hardwoods  growing  on  soil  that  has  not  been  cropped  for- 
at  least  150  years. 
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In  the  near  future  it  is  expected  that  more  samples  mil  be  taken 
in  other  forest  stands  so  that  the  oontri"bv;tion  of  the  nwp.erous  variables  can 
be  more  accurately  described. 


Samples  v/ere  collected  during  the  quarter  at  the  Santee  Experimental 
Forest  to  determine  organic  matter  levels  on  the  control,  and  the  winter  and 
summer  burned  plots. 

Advisory  Comm.it tee  Meeting 

The  first  meeting  of  the  Piedmont  Advisory  Comm.ittee  was  held  on 
June  25-26o    The  weatherman  cooperated  by  bringing  105    temperatures  both 
days  but  otherv/ise  the  meeting  was  stimulating  and  we  received  many 
valuable  suggestions.    Committee  members  present  were: 

W.J,  Barker  C,  H.  Flory 

C,  J,  Blades  J,  F.  Lutz 

F,  H.  Claridge  T,  "H,  Maki 

J.  J.  Ennis  R,  J,  Riebold 

Others  present  vrere  C,  E,  Ostrom,  H,  Hepting,  Yf,  A,  Cajnpbell,  Thomas  Lotti, 
and  iH,  V,  Brender, 


General 

Metz  led  a  discussion  and  field  trip  to  show  methods  of  site  de- 
termination from  soil  characteristics  at  the  annual  meeting  of  the  South 
Carolina  State  Forestry  Group, 

lioovor  attended  the  American  Geophysical  Union  meeting  in  Tfashington 
v/here  he  discussed  a  paper  by  A,  S,  Fry  of  the  T.V.A,  entitled  "Effect  of 
reforestation  and  erosion  control  upon  hydrologic  characteristics  of  Henderson 
Coimty  watershed,"    Y.'ithin  a  year,  after  building  check  dams,  diversion 
ditches  and  planting  trees,  the  T.V.A,  foun.d  that  flood  peaks  and  sediment 
production  vfere  greatly  reduced.     It  is  possible  that  in  the  southeast,  at 
least,  we  have  been  too  conservative  in  our  estimates  of  the  tim.e  that  must 
elapse  before  v;atershed  improvement  programs  will  bring  results. 


Publications 


Hoover,  Marvin  D,,    Ylater  and  Timber  Management,  Jour,  Soil  and 

Water  Conservation  7(2): 75-78,    April  1952. 
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QUARTERLY  REPORT 
Flood  Control  Surveys 
Southern  Forest  Experiment  Station 

April  -  June  1952 

Flood  Control  Surveys 

IMle  much  cf  the  flood  survey  work  went  forv/ard  approximately  on 
schedule,  little  progress  was  made  in  regaining  ground  lost  in 
recent  months  due  to  loss  of  personnel  find  other  continuing  diffi- 
culties.   Most  of  the  effort  was  on  bringing  the  Ouachita  and 
Lower  White  survey  information  to  a  stage  wnere  the  needs  of  the 
Arkansas- White-Red  Bs.sin  study  can  be  met,  at  least  tentatively. 
A  substantial  ainount  of  field  v/ork  was  accomplished  on  the 
Hatchie-Loosahatchie-7Jolf  survey,  .'-j.nd  some  sizable  contributions 
made  to  forestry  phases  of  going  SCS  survey  projects, 

Stephenson  has  been  designated  to  head  up  the  Cumberland  River 
Basin  study  which  is  to  be  headquartered  in  ^.]ash\Hlle  and  is  to 
get  under  v^mj  in  July.     As  Forest  Service  leader,  Stephenson  \d.ll 
be  resoonsible  for  flood  survey  activities  in  the  Basin,  imd  as 
the  Department  representative  vd.ll  supply  leadership  for  the  com- 
prehensive agricultural  phases  of  the  study. 

Richard  W.  Wilke,  formerly  in  flood  surveys  ^^^ith  the  SCS  Milv/aukee 
office,  is  transferring  from  the  Upper  Michigan  Forest  in  Region  9 
to  a  hydrologist  position  at  the  Southern  Station.  He  ?dll  report 
in  early  July, 

Current  Surveys 

After  forv/arding  the  Ouachita  "possible  solutions"  report  to 
Av/RBIAC  agencies  for  stuiy  and  use,  additional  effort  on  this 
project  wds  limited  to  Davey' s  study  of  ways  and  means  of  im- 
proving the  unfavorable  cost-benefit  ratio  for  the  openland  phase 
of  the  recommended  program.    The  rather  unfavorable  showing  for 
the  openland  progr;;jn  is  iue  orincipally  to  the  very  conservative 
estimate  of  on-site  benefits.     Since  these  are  based  on  or  con- 
sistent with  A^iR  team  estimates  of  yields,  etc.,  the  tentative 
Ouachita  calculations  probably  foretell  similar  results  when  the 
on-site  benefits  for  other  sub-watersheds  are  evaluated  under  AVJR 
procedures.    Discussions  in  New  Orle-ms  and  Fort  vvorth  have  de- 
veloped SCS  suggestions  to  scale  down  fertilizer  and  lime  applica- 
tions to  minimum  levels  rather  than  to  up  estimates  of  yield.  The 
discussions  have  also  revealed  differing  concepts  as  to  flood 
control  objectives  end  needs,  and  further  discussions  ^^111  be 
necessary  to  reconcile  some  of  these  views. 

Work  on  the  Lower  V/hite  has  progressed  to  the  active  progrrjjii  formu- 
lation stage,  with  much  of  the  basic  data  assembled  and  most  of 
the  contacts  with  consulting  agencies  already  out  of  the  v/ay. 


Discussions  in  this  regard  hc.ve  been  heli  with  PMA,  Extension 
Service,  an-^,  the  University  people  in  Missouri  -md  Arkansas.  In 
this  connection,  i^'leginnis  niet  in  Jefferson  City  April  23  with 
State  Forester  Vhite  and  Assistant  Regional  Forester  Svensen  of 
Region  9  to  discuss  public  acquisition  needs  in  the  Missouri  portion 
of  the  Lov;er  V.'hite  River  Basin,    Spector  also  obtained  data  for 
program  planning  in  Arkansas  frorri  the  State  Forester's  office, 
June  24.. 

The  Fjain  lag  in  the  Lovrer  "Tnite  work  continues  to  be  the  damage- 
hydrology  studies.    Utmost  effort  vdll  be  required  to  complete 
estimates  of  flood  d;;jriages  by  late  July,  some  of  i?7liich  ?v"ill  be 
tentative  ani  subject  to  revrorking  and  strengthening  next  fiscal 
year.    VJatersnei  treatment  "possible  solution"  proposals,  together 
with  estimates  of  costs  and  benefits,  probably  vdll  not  be  avail- 
able until  some  time  in  September,    Of  highest  priority  is  completion 
of  the  long-pending  study  of  small  detention  reservoir  needs  in  the 
Cane  Creek-Little  Black  River  watershed  in  Missouri.     All  efforts 
to  obtain  help  on  this  have  been  unavailing  until  recently,  v/hen 
advantage  was  taken  of  coopero.tive  assistance  extended  by  the 
Missouri  Water  Resources  Division,    A  meeting  \'7as  hell  in  New 
Orle.-ms  May  5-6  vdth  the  Missouri  people  to  roview  dati!.  and  the 
work  accomplished  to  date  on  this  study.    The  outcome  was  a  decision 
to  turn  over  part  of  the  appraisal  job  to  the  State  people  for 
handling.    The  Station  will  collaborate  on  this  as  needed  and  vdll 
proceed  with  other  phases  of  the  investigation  which  is  concerned 
\dth  select:' ng  tne  best  system  of  detentions  and  assessing  hydro- 
logic  effects. 

Reinhart,  of  the  Vicksburg  Infiltration  Project,  was  detailed  to 
a  one-month  study  of  channel  protection  needs  and  techniques  in  the 
Lovver  White  Basin.    After  several  days  of  orientation  in  the  New 
Orleans  office,  Reinhart  spent  about  one  week  with  Davey  in  the 
field  observing  types  of  channel  scour  and  l;jjid  damage  as  mapped 
in  FCS  field  surveys,  and  studying  the  rather  lirdted  local  efforts 
to  remedy  this.    Additional  v.'ork,  dravdng  on  technical  services  of 
engineers  and  others,  is  planned  for  the  months  ahead  in  order  to 
strengthen  and  round  out  this  study. 

In  late  June  Meginnis  spent  severed  d-iys  in  the  field  wdth  Davey 
and  other  SCS  people  considering  forest  range  problems  in  the 
Arkansas  Ozarks.    In  p'-rts  of  Arkansas  and  eastern  Oklahoma,  some 
rather  large  iicreages  of  low-grade  mountain  lands  have  been  bought 
up  and  fenced  by  i/vell-heeled  outside  interests  iwl  used  for  woods 
grazing.     Some  fairly  large-scale  ?/ork  is  also  under  way  in 
chemically  spraying  v/oodl:md  to  remove  the  trees  -i-nd  convert  the 
areas  to  nc tive  grasses.     Such  developments  pose  special  problems 
in  formulating  watershed  treatment  progr;.)-ms.    As  yet,  there  is  little 
in  the  v^ay  of  experience  or  results  to  indicate  the  ootentialiti es, 
economic  licdtations,  or  'watershed  effects  relading  to  such  land 
use  shifts  and  practices. 
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During  May  and  June  an  engineering  party  from  Spartanburg  ani  FCS 
field  men  completed  valley  cross  section  surveys  and  floodplain 
mapping  for  sample  reaches  in  the  Hatchie-Loosahatchie-Wolf  Fdver 
watershed.    In  all,  cross  sections  vrere  obtained  for  about  80  main 
stream  and  minor  tributary  reaches,  and  floodplain  use  and  land 
d;:inages  v^ere  manped  on  a  total  of  210  reach  samples. 

Cooperation  IVith  Soil  Conservation  Service 

Tofte  and  Langdon  socnt  May  19  -  23  in  Spartanburg  and  Atlanta 
obtaining  basic  inf oiir-ation  from  Region  8  and  the  State  Forester 
on  current  nrogr.'Lms,  forest  ownership,  ;md  other  dyta  for  the  Coosa 
Rjver  watershed.    Later  (June  16  -  18),  Stephenson  and  Tofte  parti- 
cipated in  a  field  reconnrd  ssance  of  the  Coosji  area,  accompanied  by 
Stevens  of  the  Regional  office  and  Rast  of  SCS,  to  arrive  at  Lin 
estimate  of  oublic  acquisition  needs.     The  gross  and  net  areas  in- 
volved in  indicated  purchase  units  are  being  compiled,  :;j:id  recommenda 
tions  vjill  be  submitted  soon  to  Region  8  for  review  and  suggestions. 

Most  of  the  FS  contributions  to  the  Red  River  survey  were  completed 
and  forwarded  to  Fort  Worth  in  l':.te  June.     Included  was  tabular  and 
descriptive  material  covering  forest  conditions,  recommended  forestry 
measures,  quantity  an  .1  costs  of  measures,  estimates  of  future  forest 
hydrologi.c  conditions,  •ml  calculated  on-site  wooil':nd  benefits. 

Ferguson  of  the  East  Texas  Branch  was  detailed  to,  -nd  finished,  a 
6-vveeks  fiel-l  survev  of  forest  l-md  hvdrologic  condition  in  the 
Sabine-Neches  River  watershed.    This  is  the  only  Forest  Service 
work  to  date  on  this  project  and  the  remaining  contributions  will 
be  made  next  fiscal  year. 

Arkans-i.s-V.hite-Red  Inter-Agency  Stu^lv 

The  A'.VRBIAC  effort  is  now  approaching  the  "possible  solution"  stage 
preliminary  to  developing  ;i  tentative  plan  of  improvement — due  this 
coming  winter.    If  the  work  is  to  keep  on  schedule,  rather  drastic 
measures  are  now  indicated  in  coordinating  project  proposals  for  the 
so-called  water  functions — flood  control,  waterflow  retardation, 
navigation,  irrigation,  drainage,  and  ^jater  supply.    In  a  recent 
organization  change,  a  special  task  force  has  been  designated  for 
each  sub-basin,  its  job  being  to  review  and  coordinate  statements 
of  need  and  proposed  solutions.    This  arrangement  largely  by-passe 
the  manifold  work  te-uris  vdiich  vvere  created  to  de^.l  with  each  of 
these  functions  -ip.d  it  remains  to  be  seen  whether  the  new  arrange- 
ment is  a  practical  one  and  can  accomplish  the  desired  refsults, 
Meginnis  has  been  named  as  the  Departmient  representritive  on  the 
coordination  team  for  the  Vvhite  and  Ouachita  River  Basins.  A 
formddable  series  of  mioetings  has  been  scheduled  for  accomplishing 
this  phase,  beginning  in  miid-July  and  running  through  I^ovember. 

Much  work  remains  to  be  done  in  preparing  for  the  possible  solutions 
coordination  job  under  AI^^RBIAC.    A  huge  stack  of  Corps  of  Engineers 
possible  solutions  reports  has  been  reviev/ed  in  the  FCS  Division, 
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and  project  proposo.ls  suirmiarized  for  future  reference.  Flood 
damage  'ind  off-site  benefits  from  watershed  treatment  will  have 
to  be  itemi:?,ed  or  broken  out  for  special  comparisons  vdth  other 
agency  data  or  proposals*    All  of  this  will  entail  much  work. 
It  can  nov>r  go  forv/ard  for  the  Ouachita  Basin,  but  must  be  deferred 
for  the  Lower  Vlfhite  until  estimates  of  flood  control  needs  and 
program  recommendations  are  available. 

The  USDA  Field  Committee  is  going  ahead  with  plans  for  appraising 
benefits  from  agricuiturnl  'ind  forestry  programs  to  be  incluied 
in  the  Basin  plan.    The  procedure  in  many  respects  is  patterned 
after  that  used  in  the  flood  surveys,  but  will  use  other  source 
infor-mation  to  be  supplied  by  the  BAE.     Stephenson,  Davey,  and 
others  have  spent  consider.'ible  time  acquainting  members  of  the 
Tulsa  group  with  evaluation  procedures,  and  in  making  available 
estimates  of  yields,  production  costs,  and  other  basic  inforr.iation. 
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Forest  Influences  Research  -  (Tallahatchie  Branch). 

A  study  of  the  soil-condi tioning  effects  of  "Krilium"  on  young 
loblolly  pine  planted  on  adverse  sites  was  installed  in  IVlay  near 
Oxford,  M:ssissippi.    Krilium  is  the  new,  much  publicized,  soil 
conditioner  recently  developed  by  the  Monsanto  Chemical  Company. 
It  is  especially  recommended  by  its  producers  for  treating  soils 
of  high  clay  content  to  make  them  more  porous  and  friable. 

The  study  includes  five  blocks  all  on  relatively  heavy  clay  sub- 
soils typical  of  many  hard  gially  bottoms  and  severely  sheet  eroded 
bare  areas  near  the  eastern  edge  of  the  broTO  loam  area  of  north 
central  Mississippi.    Site  conditions  among  the  blocks  range  from 
poor  to  extremely  adverse.     Each  block  includes  four  treatment 
plots:     (1)  Krilium  (forniulation  #6);  (2)  Krilium  (formulation  #9t 
a  finer  and  more  hygroscopic  form);   (3)  cultivated  without  aiii- 
tion  of  Krilium;  and  (4-)  no  treatment  (check), 

Krilium  was  applied  at  a  r-i.te  of  one  pound  per  100  souare  feet 
of  surface  and  thoroughly  mixed  to  a  depth  of  three  inches.  This 
resulted  d.n  a  Krilfum  concentration  in  the  top  three  inches  of 
about  0,04-  oercent  of  the  weight  of  soil, 

A  reoort  on  comparative  survival  and  growth  of  the  loblolly  pine 
planted  on  these  areas  will  be  prepared  this  fall. 
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.•UARTERLY  KErORT 
Division  of  Forest  Inf?^iiences 
April- Jime  1952 
Southwestern  Forest  and  Range  Experiment  Station 

Cn  May  26  Dr.  H.  G.  Xfilm,  Chief  of  Division  of  Forest  Influences  Research, 
Bert  Lezen,  Assistant  Chief,  Division  of  Forest  Management  Ftesearch,  repre- 
sentatives of  the  Intermomtain,  California,  Rocky  Mountain,  Pacific-:  . 
Northvfest,  and  Southwestern  stations,  BPIS&AE,  Region  3}  3-nd  Tonto  National 
Forest  met  at  Sierra  Ancha  Experimental  Forest  to  consider  a  proposal  for 
initiating  a  treatm.ent  program  on  three  pine-fir  watersneds  in  the  Workman 
Creek  area. 

Dr.  Wilm  acted  as  chairman  of  the  meeting  and  Director  Price  outlined  the 
objectives  and  explained  the  purpose  of  the  conference,    iifter  a  short 
briefing  of  the  existing  conditions  and  their  relation  to  the  oouthv^rest, 
the  group  took  a  trip  over  the  watersheds  to  consider  the  problems 
involved.     Through  group  discussion  and  redundant  maneuvering,  a  suggested 
plan  for  treating  the  watersheds  was  agreed  upon. 

Three  watersheds  are  available  for  treatm.ent 

Two  ¥\ratersheds  are  to  be  treated  and  the  other  held  as  a  climatic  check 
or  control  watershed.    One  watershed  is  to  be  treated  from  a  pure].y 
hydrologic  standpoint.     The  timber  will  be  cut  and  left  where  it  falls  so 
that  the  effect  of  timber  cutting  can  be  separated  from,  the  effect  of 
logging  and  road  building  on  water  and  sediment  yields.    The  vegetation 
will  be  removed  in  four  stages,  starting  with  remioval  of  alders  and  maples, 
which  have  their  feet  airectly  in  the  water;  next  T.dll  be  the  cutting  of 
the  channel-bottom  vegetation  vriiich  receives  addition:il  water  during  the 
gro?ang  seasonj  third  will  be  the  cutting  of  the  tim.ber  from  the  moist 
soil  sites  I  and  the  final  cut  will  be  to  remove  all  remiaining  vegetation. 

The  other  treated  watershed  vd.ll  be  used  to  test  the  effect  of  current 
management  and  timber  harvest  practices  on  water,  vrood,  and  sediment, 
uilvicultural  practices  such  as  mistletoe  control,  thinning  to  favor 
ponderosa  pine,  removal  of  oak,  and  the  thinning  of  dense  pole  stands 
will  be  employed.     The  first  cut  will  remove  approximately  35  percent 
of  the  merchantable  stand,  rid  the  area  of  oak,  cut  mj.stletoe-inf ected 
trees,  and  favor  the  production  of  ponderosa  pine.    The  next  cut  in  pro- 
bably 10  or  15  years  will  be  an  improvement  cut,  taking  25  percent  of  the 
remaining  m.erchantable  volume  plus  the  necessary  improvement  cuttings. 
The  m.ain  objective  of  the  treatment  in  South  Fork  will  be  to  get  the 
maximum  yield  of  water  and  attempt  to  pay  for  it  by  a  high  degree  of  wood 
production. 

It  was  the  consensus  of  the  group  that  the  above  design  was  logical 
and  efficient  and  that  the  data  collected  from,  such  a  study  vjould  warrant 
the  investment  needed  to  answer  some  of  the  problems  in  the  Southwest 
pertaining  to  ways  of  increasing  water  yields  and  decreasing  sediment. 
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Conversion  of  chaparral  to  f.rasr.  to  be  stAidied 

Ten  years  of  moderate  and  heavy  grazing  treatment  on  two  small  watersheds 
(9  to  15  acres)  on  Y«hich  the  cover  is  approximately  20  percent  grass  and 
60  percent  chaparral  type  shrubs  has  failed  to  change  the  water-yield 
pict'ore  when  com})ared  to  yields  from  two  adjacent  watbrslieds  yirliich  have 
been  continuously  protected  from  grazing.     Three  analyses  of  covariance 
made  by  comparing  pretreatment  periods  and  treatment  periods  (1)  bet?(reen 
the  overgrazed  and  nngr-azed  ivatersheds,  (2)  between  the  moderately  grazed 
and  the  ungrazed  watersheds ^  and  (3)  between  the  moderately  grazed  and 
the  overgrazed  watersheds,  did  not  br.ing  cut  any  real  differences  between 
treatment  and  pretreatroent  periods.    From,  this  it  seems  logical  to  con- 
clude that  neither  m.oderate  grazing  nor  overgrazing  and  the  corresponding 
plant  changes  significantly  increased  or  decreased  total  water  yield.  The 
reason  for  the  lack  of  significant  differences  in  v^rater  yield  during  the 
grazing  treatments  was  probably  due  to  the  fact  that  (l)  tne  weirs  measure 
onlj  the  total  water  yield  (the  summation  of  surface  and  subsurface  run- 
off)! (2)  grasses,  which  make  up  only  20  percent  of  the  vegetation  cover, 
grow  mainly  during  the  summer  period  and  do  not  use  water  during  the 
winter  period  when  89  percent  of  the  vrater  is  discharged  from,  the  water- 
sheds]  (3)  shrub  t^npes  comprise  60  percent  of  the  vegetation.  Grazing 
apparently  has  not  been  sufficiently  intense  to  greatly  influence  the 
protection  given  the  watershed  by  this  chaparral  cover. 

In  order  to  further  reduce  the  effect  of  chaparral  influence,  it  is 
planned  to  cut  and  poison  the  shrubs  on  one  watershed.     In  addition  to  the 
shrub-poisoning  treatments,  a  mixture  of  perennial  grasses  will  be  seeded 
on  the  watershed  to  determine  the  effect  of  increasing  grass  cover  when 
compared  to  shrub  cover  on  water  and  sediment.    Before  actual  application 
of  this  practice  on  a  watershed  basis,  it  is  planned  to  first  test  the 
effects  of  poisoning  and  grass  reseeding  on  a  plot  basis. 

Infiltrometer  studies  are  to  be  conducted 
in  the  Upper  Rio  Grande  area 


A  Rocky  Mountain  infiltrometer  has  been  constructed  and  is  now  ready  for 
calibration.     This  infiltrometer  is  to  be  used  in  testing  the  effective- 
ness and  values  of  range  reseeding  areas  in  the  vroodland  and  sagebrush 
types  to  determine  the  influence  of  reseeding  on  erosion  and  runoff.  It 
is  anticipated  that  these  studies  will  be  commenced  by  July  1. 

Upper  Rio  Grande  Research  Center  to 
cooperate  vath  Departrnxent  of  Interior 
in  conductin);^:  watershed  studies 


A  field  trip  ?dth  Department  of  Interior  personnel  was  conducted  during 
May  to  select  watersheds  on  the  Rio  Puerco  for  pilot  studies  to  determine 
the  effect  of  mechanical  structures,  mechanical  land  treatment,  and  vege- 
tation treatment  on  water  flow  and  sedimentarAon,    The  Rio  Puerco  water- 
shed is  one  of  the  miOst  deteriorated  sub-basins  in  the  Upper  Rio  Grande 
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drainage.     It  is  estimated  that  hetvieen  hO  and  50  percent  of  all  sediment 
brought  into  the  Mddle  Rio  Grande  Valley  originated  in  the  Rio  Puerco 
drainage.    Ten  study  watersheds  were  tentatively  selected,  six  areas  to 
be  treated  by  the  Bureau  of  Land  fiianagement  snd  four  by  the  Indian  Service. 
These  watersheds  vary  in  size  from  5  to  60  square  miles.     The  vratersheds 
i    were  selected  in  pairs  so  that  one  may  be  treated  and  one  le  ft  as  a 
I     climatic  control.    There  are  still  many  details  that  need  to  be  worked 
out  before  an  adequate  research  program  can  be  undertaken.     It  is  antici~ 
pated,  however,  that  many  of  the  diff ic;ilties  now  encountered  can  be  ironed 
out  and  considerable  useful  data  will  be  obtained. 

Dr.  V/ilm,  Fletcher,  Rich,  and  Lortignac  spent  the  week  following  the 
Worl<man  Creek  conference  looking  over  and  reviewing  for  est- influences 
problems  in  the  Salt  River  and  Upper  Rio  Grande  areas. 
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